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ABSTRACT
Genetic s tu d ie s  were conducted on heat  to le r a n c e ,  s i z e  o f  
stigma, s t y l e  and ovary in the  tomato, Lycopersicon esculentum 
Mill ,  in a s e r i e s  o f  experiments.
Several c u l t i v a r s  were compared under summer and spring grow­
ing condit ions  f o r  f r u i t  s e t ,  flower drop, dormant or  undeveloped 
o v a r ie s ,  f r u i t  weight,  seed number per f r u i t ,  mean weight o f  100 
.seeds ,  percentage o f  seed germination and non-aborted or  normal 
pol len  g ra in s .  In the  Summer o f  1978 the average minimum temperature 
was 24°C and maximum was 34.6°C. In Spring 1979 the average 
minimum temperature  was 15.6°C and the maximum was 25.3°C.
'BL6807* s e t  the  h ighes t  percentage of f r u i t s  (50.5%) in the  summer; 
whereas, 1L401* had the  lowest f r u i t  s e t  o f  1.1%. 1BL6807'
had the sm a l les t  number of flowers to drop or  a b sc is s  in the 
summer and 1CL9-0-0-1 ’ had the lowest  percentage o f  dormant 
or  undeveloped o v a r ie s .  1B16807' had the s t a t i s t i c a l l y  highest  
percentage o f  s ta in ed  po l len  gra ins  in the  summer ind ica t ing  
good v iab le  po l len .  In general the c u l t i v a r s  had l e s s  pollen 
in the summer than in the  spr ing ;  however, d i f f e ren c e s  occurred 
among c u l t i v a r s  in the  summer. The mean f r u i t  weight o f  the 
c u l t i v a r s  during the  summer was genera l ly  lower than in the  spring 
with the  exception o f  ' BL6807', ' S a l a d e t t e ' ,  and 1S69161 which 
were the  same. The same was t ru e  fo r  mean seed weight and seed 
number except  'C L 9 -0 -0 - r  and 'Chico I I I 1 which had no s i g n i f i c a n t
d i f f e r e n c e  in seed number between seasons.  There was a highly  
s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  between f r u i t  weight and seed 
number f o r  the c u l t i v a r s  in both seasons.  The percentage germination 
o f  the  seeds produced in the  summer season was lower than those  
produced in the  sp r ing  with the  exception  o f  'S a l a d e t t e '  which 
showed no d i f f e r e n c e .  ' L401' had very low f r u i t  s e t  in the  summer 
having many f lowers with s p l i t  a n th e r id i a l  cones and elongated  
s t y l e s .  This t e s t  showed t h a t  1BL6807' was the  most heat  t o l e r a n t  
c u l t i v a r  and 1L401’ was the  most heat  s e n s i t i v e .  ' S a l a d e t t e 1,
' S6916' and ’CL9-0-0-11 c u l t i v a r s  a l s o  showed heat  to le ran c e  by 
the  f a i r l y  high percentage  o f  f r u i t  s e t .  'Chico I I I '  did not  
show an a p p re c ia b le  amount o f  hea t  t o le r a n c e  because i t  had only 
11% f r u i t  s e t  which was s i g n i f i c a n t l y  lower than o th e r  c u l t i v a r s  
except  ' L4011.
In a d ia l  l e i  t e s t  ' S6916' t r a n s m i t te d  good f r u i t  s e t t i n g  a b i l i t y  
to  i t s  progenies  having l e s s  f lower drop and fewer dormant o v a r i e s .  
'BL6807' was the  nex t  be s t  p a re n t  f o r  t r a n s m i t t i n g  f r u i t  s e t t i n g  
a b i l i t y  and l e s s  f lower  drop,  however, i t  t r an sm i t te d  the  c h a r a c te r  
f o r  dormant o v a r ie s  to  i t s  p rogenies .  *L401 - had the lowest 
general  combining a b i l i t y  value f o r  f r u i t  s e t  i n d ic a t in g  t h a t  
t h i s  tomato c u l t i v a r  c o n s i s t e n t l y  t r a n s m i t te d  l e s s  f r u i t  s e t t i n g  
a b i l i t y  to  i t s  p rogenies  a t  high tem pera tu re .  Addit ive  gene 
e f f e c t  f o r  f r u i t  s e t ,  f lower drop and dormant ovaries, was more 
important  than n o n -ad d i t iv e  e f f e c t s .
The a b i l i t y  to  produce normal flowers and to  s e t  a r e l a t i v e l y  
high percentage o f  f r u i t s  in  the  cross  1L401* X 'Chico III* 
appeared to  be under a h e r i t a b l e  mechanism with some dominance. 
This cross  a lso  showed t h a t  stigma diameter ,  s t y l e  diameter and 
ovary shape a re  under a h e r i t a b l e  mechanism showing a p a r t i a l  
dominance o f  the  small stigma d iameter ,  s t y l e  diameter and some 
dominance of  the  'Chico I I I '  ovary shape. H e r i t a b i l i t i e s  were 
40.2-49.4% fo r  stigma d iameter ,  72.8-74.4% fo r  s ty l e  diameter and 
72.8-80.7% fo r  ovary shape.
INTRODUCTION
The tomato,' Lycopersicon esculentum , M i l l ,  i s  one o f  the  
most popular  vege tab le  crops in t h i s  c o u n t ry .  In 1977 Rick 
(42) r ep o r te d  t h a t  t h e r e  were 198,818 h e c ta re s ,  valued a t  914.1 
m i l l io n  d o l l a r s ,  grown commercially in the  United S t a t e s .  The 
average  per  c a p i t a  consumption in 1977 was 25.5  kg. To continue  
meeting the  i n c re a s in g  demand f o r  t h i s  crop i t  w i l l  be necessary  
to  expand th e  product ion  i n to  a reas  where p re sen t  day c u l t i v a r s  
cannot  be grown economical ly  because o f  b io lo g ic a l  s t r e s s  e f f e c t s ,  
e s p e c i a l l y  from high n ig h t  and day tem p era tu re s .  Tomato pro­
duction  in the  United S t a t e s  can be d iv ided  in to  seven seasonal 
p e r io d s ,  grouping some o f  the  major s t a t e s  in each season as 
fo l low s:  {1J w in te r  - F lo r id a ;  (2) e a r l y  sp r ing  - F lo r id a ,
Texas and C a l i f o r n i a ;  (3) l a t e  spr ing  -  Louis iana ,  South C a ro l ina ,  
Georgia and C a l i f o r n i a ;  (4) e a r ly  summer -  13 s t a t e s  inc lud ing  
C a l i f o r n i a ,  New J e r s e y ,  Alabama, Tennessee, Arkansas,  and Maryland; 
(5) l a t e  summer - Michigan, New York, Ohio, Pennsylvania and 
11 o th e r  s t a t e s ;  (6) e a r l y  f a l l  - C a l i f o r n i a ;  (7) l a t e  f a l l  - 
F lo r id a  and Texas. The c h a r a c t e r i s t i c  o f  the  i n a b i l i t y  o f  p re s e n t  
tomato c u l t i v a r s  to  s e t  f r u i t  under adverse  weather cond i t io n s  
such as high n ig h t  and day tem pera tures  has been the  g r e a t e s t  
l im i t i n g  f a c t o r  in ex tending  the  seasonal  h a rv e s t s  e s p e c i a l l y  
in  th e  south and o th e r  s u b - t r o p ic a l  and t r o p i c a l  a reas  o f  the  
world .  New c u l t i v a r s  having the  a b i l i t y  to  s e t  and mature
1
2f r u i t  o f  good h o r t i c u l t u r a l  q u a l i t y  under these  s t r e s s  periods would 
enable the  tomato ind u s t ry  fo r  the f re sh  and processing markets to  
develop ,enabling  s h i f t s  in production in to  new areas  of the  United 
S ta te s  and the  world.
This study was conducted to eva lua te  f a c to r s  a f f e c t in g  f r u i t  
s e t  under adverse environmental co n d i t io n s ,  to  study the  general 
and s p e c i f i c  combining a b i l i t y  o f  heat  t o l e r a n t  c u l t i v a r s  and to 
evaluate  the in h e r i ta n c e  o f  t h i s  c h a ra c te r  and o th e r s .
LITERATURE REVIEW
The tomato, Lycopersicon esculentum, M i l l . ,  i s  one o f  the  
most important  vegetable  crops in the  United S ta te s  and in the  
world. To continue meeting the inc reas ing  demand fo r  t h i s  crop 
i t  w i l l  be necessary  to  expand the product ion in to  a reas  where 
p resen t  day c u l t i v a r s  cannot be grown economically because of  
b io log ica l  s t r e s s  e f f e c t s ,  . e sp ec ia l ly  from high night  and day 
temperatures .
Smith (48) found in 1932 t h a t  blossom drop in tomato was 
g r e a t ly  increased by hot dry winds and low humidity as well as
by low mois ture .  Few flowers t h a t  had elongated s ty l e s  in hot
dry weather developed normally and s e t  f r u i t .
Nightingale  (37) reported  in 1933 t h a t  r e s p i r a t i o n  in
tomato p lan ts  exceeded carbon dioxide a s s im i la t io n  a t  35°C.
The concen tra t ion  o f  carbohydrates was decreased followed by 
breaking down o f  complex p ro te in s  to simpler  forms o f  organic 
n i t rogen  which a c c e le ra te d  growth fo r  a few days,  but death o f  
the  p lan t s  f i n a l l y  r e s u l t e d .
In f u r t h e r  s tu d ie s  Smith (49) ind ica ted  t h a t  extremely 
high temperature caused the  s t y l e s  to  e longate  abnormally and 
ex ce p t io n a l ly  e a r ly .  This condit ion  r e s u l t e d  in d e s t ru c t io n  of  
the s t ig m a t ic  su r face  before  p o l l i n a t io n  was e f f e c te d .  These 
f lowers th e re fo re  f a i l e d  to  become f e r t i l i z e d  and soon absc is sed .
Smith and Cochran (50) s tud ied  the  germination o f  tomato pollen
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4gra ins  as well as the  r a t e  o f  pollen  tube growth and found th a t  
germination was b e s t  a t  29.4°C. The maximum r a t e  o f  po l len -  
tube growth occurred a t  21.1°C.
The r a t e  o f  stem e longat ion  and the s e t t i n g  o f  f r u i t  of 
tomato p lan ts  was s tud ied  by Went (57) in 1944. He .found t h a t  
the  optimum tempera ture  fo r  v eg e ta t iv e  growth and f r u i t  develop­
ment was 26.5°C during the day and 20°C during the  n igh t .  One 
year  l a t e r  Went (58) showed t h a t  a t  n ig h t  temperature above 
18°C, t r a n s lo c a t io n  of sugar l im i ted  the  growth o f  a tomato 
p lan t  as a whole inc lud ing  stem, ro o t ,  and f r u i t  growth.
Mullison and Mullison (36) repor ted  t h a t  under condit ions  
of  high n igh t  temperatures  many tomato f lowers normally f a i l e d  
to s e t  f r u i t .  When flowers were sprayed with c e r t a in  growth 
r e g u la to r s ,  h igher  t o t a l  y i e ld  and l a r g e r  f r u i t  s ize  were obtained 
than the c o n t ro l s .  Of the tomato c u l t i v a r s  s tu d ied ,  whether 
or not  the  p lan ts  were t r e a t e d ,  the determinate  type was supe r io r  
to the  indeterm inate  fo r  f r u i t  production during the t ro p ic a l  
hot season. The r e l a t i o n  between sugar t r a n s lo c a t io n  in 
tomato p lan ts  and temperature was a l so  s tud ied  by Went and Hull 
(59). According to t h e i r  study the amount o f  sugar t ran s lo c a ted  
gradua l ly  increased as the  temperature  was lowered.
Leopold and Frances (30) working with excised tomato 
flowers demonstrated t h a t  the  capac i ty  f o r  f r u i t  s e t  i s  dependent 
upon the temperature and t h i s  dependency i s  inheren t  in the  ovary
5i t s e l f .  The optimum temperature  range was found to be 18-22°C.
I t  was demonstrated t h a t  abscissed  flowers a re  capable o f  s e t t i n g  
f r u i t s  and t h a t  non abscissed,undeveloped ovaries  a re  l ike -w ise  
capable o f  s e t t i n g  f r u i t  and developing when suppl ied  with 
n u t r i t i v e  m a t e r i a l .
Moore and Thomas (35) repor ted  t h a t  high temperature alone 
was not the only f a c t o r  a s soc ia ted  with the  poor f r u i t  s e t  on the 
f i r s t  two c l u s t e r s .  Their  r e s u l t s  s t ro n g ly  suggest  t h a t  the  
combined e f f e c t  o f  high l i g h t  i n t e n s i t y  and high temperature or  
so l a r  r a d i a t i o n  were a sso c ia ted  with poor f r u i t  s e t .  The f a i l u r e  
to  s e t  f r u i t  in  tomato was hot  due to a lack  of pol len  or to 
any mechanical f a c t o r  t h a t  might prevent pol len  from reaching 
the  s t igm a t ic  su r face .  Under these  t e s t  condit ions  a growth 
substance applied  to  the  f lower c l u s t e r s  and /o r  reducing the 
the  l i g h t  i n t e n s i t y  by 50% appeared to be a p ra c t i c a l  a id  to 
growers in ob ta in ing  l a t e  summer or  e a r ly  f a l l  tomatoes.
Bohning, Kendall and Li nek (4) found th a t  the  optimum 
temperature  f o r  carbohydrate  t r a n s lo c a t io n  occurred a t  approxi­
mately 24°C.
Johnson and Hall (26) ind ica ted  t h a t  low carbohydrates 
were not the  main reason f o r  the  f a i l u r e  o f  f r u i t  s e t  in 
'Pearson ' tomato p la n t s .  Sucrose or urea sprays did not induce 
f r u i t  s e t  in  the  'Marglobe' p l a n t s .  Their  r e s u l t s  suggested 
t h a t  e i t h e r  the  pol len  was not  v iab le  o r  t h a t  f e r t i l i z a t i o n  
was not su c c e s s fu l ly  completed.
6According to  Osborne and Went (38) high day and n igh t  
temperatures of 30°C caused i n f e r t i l e  f lowers to  be d i f f e r e n ­
t i a t e d ,  i r r e s p e c t i v e  o f  photoperiod of  8 or  16 hours and under 
these  condit ions  a spray of 2-naphthoxya.cetic acid (2NA) was 
i n e f f e c t i v e  f o r  inducing f r u i t  s e t .  Under lower temperature 
percentage f r u i t  s e t  was general ly 'somewhat h igher  in 2NA 
t r e a te d  blossoms, while a t  very low temperature the re  was an
t
i n d ic a t io n  t h a t  2NA may have induced a h igher  f r u i t  s e t  than 
would occur n a tu r a l l y .  Under a l l  condit ions s tudied  2NA pre ­
vented the  absc is s ion  o f  sprayed blossoms even when f r u i t  form­
a t ion  did not  occur.
In 1954 Johnson and Hall (27) reported t h a t  two responses 
c o r r e l a t e d  with high temperatures were found to be a ssoc ia ted  
with parthenocarpy. The f i r s t  was a tendency f o r  many c u l t i v a r s  to 
e x h ib i t  s t y l e  e x s e r t i o n ,  hence po l len  f a i l e d  to be e f f e c t i v e .
The second response  was the loss  of pol len  v i a b i l i t y  a t  temperatures 
above 32.2°C. I f  e i t h e r  condit ion  was p resen t  f e r t i l i z a t i o n  
was e i t h e r  reduced o r  did not  occur and any f r u i t s  t h a t  developed 
were p a r t i a l l y  o r  e n t i r e l y  se e d le s s .  A high degree of seed­
lessness  was observed in conjunct ion  with high temperature cond i t ion .
Johnson and Hall (28) repor ted  t h a t  'Marglobe' and 'Rutgers '  
p lan t s  grown a t  high temperature  and high l i g h t  i n t e n s i t y  grew 
slowly but  did not  f r u i t .  'Marglobe' and 'R u tge rs '  p lan t s  in 
the  f i e l d  did not respond to  sprays of  parachlorophenoxyacetic
7ac id  (CPA) during unfavorable l igh t - tem pera tu re .  per iod ;  whereas 
in summer, c u l t i v a r s  and s e l e c t io n s  sprayed with CPA near ly  
doubled t h e i r  f r u i t  product ion .  Dormancy o f  f r u i t s  o f  the  
S-616 c u l t i v a r  could have been a t t r i b u t e d  p r im ar i ly  to high l i g h t  
cond i t io n s .
A good c o r r e l a t i o n  was found by Verkerk (54) between s i z e  
o f  the  f r u i t  and the  number of  seeds per f r u i t ,  but the g r e a t e r  
the  number o f  seeds the  lower was the  mean weight per seed.
They f u r t h e r  repor ted  t h a t  when poor condi t ions  fo r  tomato 
growing e x i s t ,  the  emphasis should be on good tomato p o l l i n a t i o n .
Liverman and Johnson (33) found t h a t  f r u i t  growth and develop­
ment were a r r e s t e d  or  dormant in the  'Marglobe' c u l t i v a r  grown in 
the  f i e l d  under the  high l i g h t  and temperature o f  summer.
The condit ion  o f  "summer dormancy" in tomatoes amounts to a 
very marked reduct ion  o f  growth of both v ege ta t ive  and rep ro ­
duc t ive  s t r u c tu r e .
Howlett (19) emphasized t h a t  both n igh t  and day a i r  tempera­
tu re s  a re  important  f a c to r s  a f f e c t i n g  f r u i t  s e t .  He showed 
t h a t  day temperatures  ranging from 25°C to  29.4°C decidedly 
reduced f r u i t  numbers in Ohio WR-7 tomato c u l t i v a r .  Night a i r  
temperatures were p a r t i c u l a r l y  important  in in f luencing  the  
number of  f lowers reaching a n th e s i s ,  the  f e r t i l i t y  o f  male 
gametes, ease  o f  d i s t r i b u t i o n  o f  the p o l le n ,  and the various 
processes a s so c ia te d  with f e r t i l i z a t i o n  and development o f  the 
embryo and endosperm.
8Schaible (46) showed th a t  su b s ta n t ia l  l ev e ls  of heat  to le rance  
were i d e n t i f i e d  in two c u l t i v a r s ,  'Narcar lang '  and 'P o r t e r '  which 
s e t  f r u i t  abundantly a t  n igh t  temperatures o f  22.8°C and 26.7°C. 
'R u t g e r s ' ,  'Improved Garden S t a t e ' ,  'A ce ' ,  and 'S ioux ' s e t  very 
few f r u i t s  a t  the  same n igh t  tempera tures .  . F ru i t  s i z e  in .gene ra l  
decreased as n igh t  temperatures were increased .  F ru i t  seediness  
o f  each c u l t i v a r  was r e l a t e d  to  the degree of  heat  to le ran ce .
Calver t  (6) in a review of l i t e r a t u r e  on the  su b jec t  "pol len  
v i a b i l i t y ,  germination and growth in the  tomato" repor ted  
t h a t  under cond i t ions  of mild carbohydrate  de f ic iency  pol len  grains 
developed which were morphologically  p e r f e c t  and s ta ined  s a t i s ­
f a c t o r i l y  f a i l e d  to germinate e i t h e r  on the  stigma of  flowers 
or on agar  media.
Iwahori and Takahashi (25) r e p o r t e d ' t h a t  f lower buds nine to f iv e  
days before  an th es is  and flowers one to th ree  days a f t e r  a n th e s i s  were 
h ighly  su s c e p t ib le  to  high tempera ture  (40°C). High temperature 
t rea tm ent  adverse ly  a f f e c te d  both p i s t i l  and stamen in the  f lower 
buds nine days before  a n th e s i s  while i t  a f f e c te d  mainly the  stamen 
in the  bud s tage  f i v e  days before  a n th e s i s .  CPA spray improved 
s e t t i n g  o.f f lowers t r e a te d  under high temperature  a f t e r  a n th e s i s ,  but  
did not inc rease  the  s e t t i n g  of flowers t r e a te d  in  the  bud s ta g es .
A highly  p o s i t iv e  c o r r e l a t i o n  was found between the number o f  
seeds per f r u i t  and f r u i t  weight.
Davis, Smith, Schweers and Scheuerman (11) found t h a t  the re  can 
be important  f r u i t  s e t  in the  absence o f  successful  p o l l i n a t i o n  and
9the  number o f  seeds produced i s  a q u a n t i t a t i v e  index o f  f l o r a l  
f e r t i l i t y .
According to Dempsey and Boynton (12) number o f  seeds per 
f r u i t  was s i g n i f i c a n t l y  c o r r e l a t e d  with f r u i t  weight in the  c u l t i ­
v a r s ,  'Pearson* and 'San Marzano*. Each a d d i t io n a l  seed increased  
f r u i t  weight by about one gram. They a l s o  ind ic a te d  t h a t  f r u i t s  
can be s e t  with  a few g ra in s  o f  po l len  and develop with only a 
few seeds .
Hussey (20) found t h a t  temperature  did not  a f f e c t  the  amount 
o f  r e s p i r a t o r y  lo s s  in young tomato se ed l in gs  durinq the n igh t  a t  
a tem pera ture  range o f  15-25°C.
Iwahori (22) found t h a t  both macro-micro spore mother c e l l s  
in  meiosis  s ta g es  (n ine to  e ig h t  days before  a n th e s i s )  were e a s i l y  
a f f e c t e d  by a high tem pera ture  t r ea tm e n t .  The i n j u r i e s  from high 
tem pera ture  decreased  in  th e  advanced s tages  o f  f lower bud develop­
ment. In one to  t h r e e  days before a n th e s i s  no morphological d i s ­
turbance  by th e  t r ea tm en t  was observed in the  pol len  or  ovules .
Iwahori (23) i n d ic a te d  t h a t  a lmost  a l l  ovules which were 
t r e a t e d  with high temperature  18 hours a f t e r  p o l l i n a t i o n  aborted 
and in h is  opinion t h i s  s t r o n g ly  suggested t h a t  the  e longa t ion  
o f  p o l len  tubes was a f f e c t e d  and f e r t i l i z a t i o n  did not  take  p lace .  
The endosperm was more s u s c e p t ib l e  to  high tempera ture  than the  
proembryo and the  c e l l  con ten ts  o f  the  endosperm e a s i l y  became 
empty or  deeply s t a in e d  and degenera ted .  However, the  endosperm
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and proembryo t r e a t e d  a t  the  same advanced s tages  showed r e s i s t a n c e  
to  high tem pera tu re .  When ovules  were t r e a t e d  f iv e  days a f t e r  
p o l l i n a t i o n ,  t h e r e  were ha rd ly  any a b n o rm a l i t ie s .
Iwahori (24) s tu d ied  the  e f f e c t  o f  high temperature  on auxin 
l eve l  in the  tomato. He found t h a t  the  t rea tm en t  with high temp­
e r a t u r e  r e s u l t e d  in th e  d isappearance  o f  the  f i r s t  r i s e  o f  auxin 
l e v e l .  According to him th ese  data  sugges t  t h a t  th e  f i r s t  r i s e  
o f  auxin leve l  may be the  t r i g g e r  fo r  f r u i t  development. He 
showed t h a t  a lmost  a l l  auxin a c t i v i t y  was d e tec ted  only in the  
seeds .  Accordingly ,  in the  t r e a t e d  ovary o f  tomato f low er ,  f e r t i ­
l i z a t i o n  w i l l  no t  take  p la c e ,  and t h i s  would r e s u l t  in the  f a i l u r e  
o f  auxin product ion  which i s  assumed to  a c t  as a t r i g g e r  fo r  
f r u i t  development.
S a i to  and I to  (45) found t h a t  the h igher  n igh t  temperature  and/or  
the  lower l i g h t  i n t e n s i t y  r e t a rd e d  the  morphological  development 
o f  f low ers .  These f lowers  were sm a l le r  having sm a l le r  s e p a l s ,  
p e t a l s ,  o v a r i e s  and e s p e c i a l l y  sm a l le r  an th e r s  and heavy f lower 
drop.
Abdalla and Verkerk (1) rep o r te d  t h a t  stem growth o f  tomatoes 
was twice as f a s t  a t  35°C day and 25°C n ig h t  compared with normal 
tempera ture  o f  22°C. The p la n t s  produced th in  stems and many 
t r u s s e s  with weak f low ers .  In many cases s t y l e s  were as long as or  
even longer  than the  stamen tube .  Flower shedding was markedly 
in c reased  and only h a l f  the  number o f  f r u i t s  developed a t  the  f i r s t
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two t r u s s e s .  Pol len  germinat ion in v i t r o  i s  b e s t  a t  27°C, but 
tube growth o f  p o l len  from high tempera ture  was slower than 
from normal tem pera tu re .  Pollen from dehisced flowers gave p r a c t i ­
c a l l y  no germinat ion and tube growth. Counts o f  po l len  on the  stigma 
showed only very  l im i te d  amounts p re s e n t  a t  high tem pera tu res ,  but  
a t  normal tem pera tures  po l len  was p l e n t i f u l .
Coyne (10) was i n t e r e s t e d  in the  e f f e c t  o f  high and low so i l
m ois tu re  on s t y l e  e longa t ion  in tomato f lowers .  According to h is  
da ta  'N arc a r lan g '  and 'P o la r  C i r c l e '  c u l t i v a r s  showed a s i g n i f i c a n t  
in c re a s e  in l eng th  under so i l  m ois ture  s t r e s s .  Under high so i l  
m ois tu re  the st igmas of  'N arcar lang '  were almost  leve l  with th e  
t i p  o f  the  a n th e r  cone, but protruded over 2 mm under the  low 
so i l  m ois ture  t r ea tm e n t .
Rick and Dempsey (43) showed t h a t  stigma level  did not  com­
p l e t e l y  account f o r  the  high f r u i t f u l n e s s  o f  numerous Fg segrega tes  
t h a t  had stigmas a t  l e v e l s  as low as the  lower pa ren t .
Lipton (32) grew tomatoes in Tucson, Arizona in a c losed
humid greenhouse and compared them with those  grown in a normal 
vented one. The p l a n t s  in the  humid greenhouse lacked v igor  in  
the  s p r in g ,  were prone to  high tempera ture  i n ju r y  in the  summer, 
and had poor f r u i t  s e t  in both seasons.  Elongation o f  p l a n t s  in 
the  humid house during  e a r ly  growth exceeded those  in the  normal 
house only when r e l a t i v e  humidity was near  100%. High humidity 
reduced f r u i t  q u a l i t y  in the  summer but  not  in the  sp r in g ,  inducing
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uneven f r u i t  c o lo r a t io n ,  cracking and su r face  d u l ln e ss .  These 
de fec ts  reduced y i e ld s  o f  marketable  f r u i t  by approximately 56%.
Charles and Harr is  (8) reported  t h a t  a t  26.7°C the high level  
o f  the  stigma in the  a n th e r id ia l  cone o f  the  tomato flower was the 
main f a c to r  in  reducing f r u i t  s e t ,  but low stigma r e c e p t i v i t y  was 
a lso  a f a c to r  in some se l e c t i o n s .
Imanishi and Hiura (21) found t h a t  th e re  was a p o s i t iv e  co r -
i
r e l a t i o n  between f r u i t  weight and seed conten t  with in  a c u l t i v a r  
and hence environmental condi t ions  p o s i t iv e ly  a f f e c te d  the  two 
c h a ra c te r s .  Furthermore, i t  was a lso  in f e r r e d  t h a t  th e re  were 
c u l t i v a r  d i f f e r e n c e s ,  namely, genotypic deffe rences  among the  degrees 
of  the  a s so c ia t io n  expressed by c o r r e l a t io n  and the  d i r e c t i o n s  
of  the  a s so c ia t io n  expressed by r e g re s s io n .  Their  data  suggested 
t h a t  the  d i r e c t  improvement o f  f r u i t  weight by tomato breeding 
has been accompanied with the i n d i r e c t  inc rease  o f  seed con ten t .
Stoner and Otto (53) proposed a screening method to s e l e c t  
f o r  high temperature f r u i t  s e t t i n g  a b i l i t y  in the  tomato on the  
basis  o f  f r u i t  s e t  under high summer temperatures in the greenhouse. 
Under t h e i r  screening  method 'Chico I I I '  s e t  the  h ighes t  percentage 
o f  f r u i t s .
Rudich, Zamski, and Regev (44) in d ica ted  t h a t  high temperature  
condit ions  (39 ± 2°C day and 22 ± 2°C n igh t)  caused d e f i c i e n t  
f r u i t  s e t  in  tomatoes.  F ru i t  s e t  o f  12 c u l t i v a r s  from d ivergen t  
sources ranged from 0% to 22% while t h a t  o f  'S a l a d e t t e '  was
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between 56% and 60%. The impaired f r u i t  s e t  o f  'Roma VF' was found 
to  be a s s o c i a t e d  with low p o l len  v i a b i l i t y ,  s t y l e  e lo n g a t io n ,  and 
lack  o f  formation o f  the  endothecium, which i s  e s s e n t i a l  to  stamen 
and a n th e r  opening.  In ' S a l a d e t t e '  damage was s l i g h t  o r  non­
e x i s t e n t ,  and th e  endothecium formed normally under high tempera ture  
c o n d i t i o n s .  The pronounced d i f f e r e n c e s  in c u l t i v a r  response to  
high tem pera ture  permit  the  breeding o f  t o l e r a n t  c u l t i v a r s  and 
the  s tu d y  o f  the  n a tu re  o f  the  primary phys io log ica l  processes  
t h a t  impede f r u i t  s e t .
Levy, Rabinowitch and Kedar (31) s tud ied  f r u i t  s e t t i n g  a b i l i t y  
among seven tomato c u l t i v a r s  under high tempera ture  c o n d i t io n s .
They found t h a t  f r u i t  s e t  v a r ie d  from 77.3% in  the  hea t  t o l e r a n t  
cv. Hot s e t ,  62% in  cv. Gamad to  16.3% in the  most s e n s i t i v e  
cv. Hosen-Eilon.  The c h a r a c t e r s  c o n t r ib u t in g  to  low f r u i t  s e t  
were bud drop,  s p l i t t i n g  o f  the  a n th e r id i a l  cone,  s t y l e  e x se r t io n  
and red uc t io n  o f  the  q u a n t i t y  and /o r  f u n c t i o n a l i t y  o f  th e  gametes.
Using the  above c h a r a c te r s  a s  c r i t e r i a  f o r  s e l e c t i n g ,  f r u i t  s e t  
o f  an F^ l i n e ,  p h en o ty p ica l ly  s i m i l a r  to  the  s e n s i t i v e  p a re n t ,  
was improved to  63.1%. Improved f r u i t  s e t  o f  87.6% was a lso  obtained  
in  an Fj hybrid between 'H o t s e t '  and 'Gamad'.
Shelby ,  Green leaf  and Peterson  (47) concluded t h a t  open p o l l i n a t i o n  
a t  high tempera ture  was i n s u f f i c i e n t  f o r  maximum f r u i t  s e t  in  both 
h ea t  t o l e r a n t  and heat  s e n s i t i v e  c u l t i v a r s  and, f u r t h e r ,  t h a t  the  
p o l l i n a t i o n  e f f e c t i v e n e s s  o f  the  l a t t e r  was more impaired a t  high
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tem pera tu re  than t h a t  o f  heat  t o l e r a n t  tomatoes.
Stevens and Rudich (51) rep o r te d  t h a t  in both the  U.S. and 
I s r a e l ,  ' S a l a d e t t e '  tomato c u l t i v a r  has been used as a source 
o f  genes f o r  high tem pera ture  f r u i t  s e t  in  breeding programs and 
the  r e s u l t s  have been very promising. They added t h a t  the  screening  
o f  seg reg a t in g  popu la t io n s  in  greenhouses during summer months 
permits  vigorous e v a lu a t io n  f o r  high tempera ture  f r u i t  s e t .
Using t h i s  procedure i t  has been p o s s ib le  to  develop improved 
l i n e s  which s e t  f r u i t  from v i r t u a l l y  every f lower when o th e r  c u l t i ­
vars  a re  dropping a l l  o f  t h e i r  f lowers .
Stoner  (52) in h i s  a r t i c l e  t i t l e d  "Breeding Vegetables T ole ran t  
to  Environmental S t r e s s "  supports  the  approach o f  Leeper a t  Texas 
A&M U n iv e rs i ty  to breed tomatoes fo r  high tempera ture  to le r a n c e .
In h i s  op in ion ,  th e  most successfu l  way i s  to  r e l y  on p la n t in g  in 
an area  and a t  a time o f  the  y e a r  when high tempera tures  a re  common 
and then c o n t i n u a l l y  s e l e c t i n g  those  l i n e s  or pa ren ts  t h a t  produce 
f r u i t s .  He mentioned t h a t  the  g re a t  p rogress  in breeding f o r  
h ea t  t o le r a n c e  has been made when seg rega t ing  germplasm was grown 
and eva lua ted  in an a rea  where s t r e s s  occurred  n a t u r a l l y .
V i l l a r e a l  e t  a l . (56) repor ted  on t h e i r  method o f  sc reen ing  
f o r  h e a t  t o le r a n c e  in  the  genus Lycopersicon and found t h a t  l e s s  than 
1% o r  38 out  o f  4 ,050 access ions  o f  a world c o l l e c t i o n  o f  the  
garden tomato ( Lycopersicon esculentum M i l l . )  and r e l a t e d  Lycopersicon 
spe c ie s  d isp layed  a high leve l  o f  heat  to le ra n c e  based on f r u i t
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s e t t i n g  a b i l i t y  a t  high tem pera tu re .  T h i r ty  o f  these  h e a t - t o l e r a n t  
access ions  belonged to  Lycopersicon esculentum, seven to  L_. 
p im p in e l l i fo l iu m  and one was a c ro ss  between L_. esculentum and 
U p im p in e l l i f o l i u m .
Kuo e t  a l . (29) in  an a r t i c l e  t i t l e d  "Tomato F r u i t  Set  a t  
High Temperature" in d ic a te d  t h a t  poor f r u i t  s e t  a t  high tem pera ture ,  
u su a l ly  above 30°C, i s  no t  due to  a s in g le  f a c t o r  but to  many 
and d iv e r s e  c h a r a c t e r s .  Each o f  a number o f  phys io log ica l  phenomena 
may account f o r  some red u c t io n  in  f r u i t  s e t .  In t h e i r  op in ion ,  
th e  damaging e f f e c t  o f  high tem pera ture  on severa l  h e a t - t o l e r a n t  
c u l t i v a r s  was c o n s i s t e n t l y  l e s s  on some ph ys io log ica l  o r  morpho­
lo g ic a l  c h a r a c t e r s  analyzed than those  in heat  s e n s i t i v e  c u l t i v a r s .
V i l l a r e a l  and Lai (55) conducted four  experiments to  c l a r i f y  
environmental i n f lu e n c e  on h e a t - t o l e r a n c e  e x p re ss ion .  Their  f in d in g s  
from th ese  experiments suggested t h a t  the  h e a t - t o l e r a n t  genes may 
be e a s i l y  in f lu en ced  by environmental c o n d i t io n s .  In t h e i r  
o p in io n ,  h e a t - t o l e r a n t  s e l e c t i o n s  should be t e s t e d  in as many 
lo c a t io n s  and seasons as p o s s ib le  be fo re  any recommendations a re  
made.
El Ahmadi and Stevens (13) s tu d ie d  th e  high tempera ture  responses 
o f  severa l  h e a t - t o l e r a n t  tomatoes,  Lycopersicon esculentum H i l l . ,  
us ing  cvs.  S a l a d e t t e ,  PI262934, BL6807, S6916, CIAS161, and 
VF36, grown a t  38°C day and 27°C n ig h t  tem pera tu res .  They 
found t h a t  f low er  p roduct ion  was reduced in  a l l  c u l t i v a r s  except
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1BL68071,• ' S a l a d e t t e ' ,  and ' VF36' and these  lacked stigma 
ex se r t io n  in the  f lowers .  Pollen production was reduced in  a l l  
c u l t i v a r s ,  and th e re  was a lack  of  po l len  dehiscence.  'S a l a d e t t e '  
su f fe red  the  l e a s t  reduc t ion  in v i t r o  po l len  germinat ion,  but 
had the g r e a t e s t  lo ss  in  seed s e t  a t  high temperatures .  In t h e i r  
opin ion ,  seed s e t  i s  probably the  most r e l i a b l e  method to measure 
gamete v i a b i l i t y .  They a l s o  found t h a t  'CIAS16r and rS69161 
had the l e a s t  reduc t ion  in pol len  v i a b i l i t y  using seed s e t  as a 
c r i t e r i o n  and ' P1262934' ovules su f fe red  the  l e a s t  damage due to  
high tempera ture .  Pollen v i a b i l i t y  was g r e a t ly  reduced in  'P I -  
262934' but ovule v i a b i l i t y  was l e s s  severe ly  a f f e c te d .  In 
' BL6807' ovule v i a b i l i t y  was more severe ly  reduced than pollen 
v i a b i l i t y .
Genetics o f  Heat Tolerance
Schaible (46) in d ica ted  t h a t  heat  to le ran c e  demonstrated by 
'P o r t e r '  and 'N arcar lang '  tomato c u l t i v a r s  i s  governed by a 
q u a n t i t a t i v e  i n h e r i t a n c e  system, and i s  not t i g h t l y  l inked with 
genes which con tro l  undes i rab le  t r a i t s  such as small f r u i t  s i z e ,  
poor c o lo r ,  and poor f l a v o r .  Shelby, Greenleaf ,  and Peterson (47) 
showed t h a t  hea t  f e r t i l i t y  in a cross  'AU165' X ‘FloradeV was 
p a r t i a l l y  dominant. In t h e i r  opin ion ,  the  high variances in t h i s  
c ro s s ,  p a r t i c u l a r l y  in  the  popu la t ion ,  suggest  t h a t  heat  to le rance  
i s  su b je c t  to  cons iderab le  environmental in f luence .  They obtained 
r e l a t i v e l y  high broad sense  h e r i t a b i l i t y  f o r  heat  to le rance  coupled
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with low narrow sense {addit ive  gene t ic  e f f e c t )  h e r i t a b i l i t y  
in t h i s  c ro s s .  They a t t r i b u t e d  these r e s u l t s  to  the  e f f e c t  of  
few genes involved.
V i l l a r e a l  and Lai (55) noted a continuous d i s t r i b u t i o n  o f  f r u i t  
s e t t i n g  score  among the  paren ts  and d i f f e r e n t  generat ions  which 
suggested a f a i r l y  complex in h e r i ta n c e  of heat  to le ran ce .  They 
found t h a t  while  i t  was r e l a t i v e l y  easy to i d e n t i f y  both extremes 
( i . e . ,  no f r u i t  to  l i g h t  f r u i t  vs.  heavy f r u i t  s e t ) ,  i t  was d i f f i c u l t  
to c l a s s i f y  the  in te rm ed ia te s .  The h e a t - t o l e r a n t  paren ts  showed 
a preponderance of h igher  scores ,  whereas the  n o n -h e a t - to le ra n t  
parents  exh ib i ted  a preponderance o f  lower scores .  H e r i t a b i l i t y  
values were genera l ly  low, ranging from 5 to 19%, which in d ica te s  
t h a t  the  g r e a t e r  p ropor t ion  of v a r i a b i l i t y  was due to  environmental 
causes .  The low h e r i t a b i l i t y  o f  h e a t - to le ra n c e  i s  compatible 
with the observat ion  t h a t  ch a rac te r s  with the  lowest h e r i t a b i l i t i e s  
are  those more c lo se ly  connected with reproductive  f i t n e s s ,  whereas, 
those  c h a rac te r s  with the  h ighes t  h e r i t a b i l i t i e s  a re  those  t h a t  are  
l e a s t  important  to  reproduct ion .
El Ahmadi and Stevens- (14) conducted a complete d i a l l e l  t e s t  
using 5 c u l t i v a r s  with e x c e l l e n t  high temperature to le ran c e  and 
one C a l i fo rn ia  c u l t i v a r  lacking stigma e x se r t io n .  They found 
t h a t  the  c u l t i v a r s  d i f f e r e d  g e n e t ic a l ly  fo r  number o f  flowers 
per c l u s t e r ,  percen t  f r u i t  s e t ,  number o f  seeds per f r u i t  and stigma 
e x s e r t io n .  Recessive genes were found to be a s soc ia ted  with g re a te r
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f lower number a t  normal and high tempera tures  and h e r i t a b i l i t y  
fo r  t h i s  c h a r a c t e r  was high. They a lso  found t h a t  percentage  f r u i t  
s e t  was under the  con tro l  o f  a l a r g e ly  a d d i t i v e  gene system with 
a moderate h e r i t a b i l i t y  a t  high tem pera ture .  Non-all e l i c  gene 
i n t e r a c t i o n  was involved in seed s e t  and dominance components 
exceeded a d d i t i v e  e f f e c t s  a t  both tem pera tu res .  H e r i t a b i l i t y  fo r  
seed s e t  was low a t  high tem pera tu re .  Stigma e x s e r t io n  a t  high
t
tem pera ture  was c o n t r o l l e d  by p a r t i a l l y  dominant genes with a 
high d ia l  1 el a d d i t i v e  component and h e r i t a b i l i t y .  They suggested 
t h a t  a scheme o f  s e l e c t i o n  f o r  s p e c i f i c  combining a b i l i t y  would 
be useful  to  combine the  s t r e n g th  o f  the  high tempera ture  t o l e r a n t  
l i n e s  with needed c h a r a c t e r s  from a success fu l  c u l t i v a r .
Ovary Shape
Hanna, Abu-Baker and Imam (17) in t h e i r  study on the i n h e r i t a n c e  
o f  ovary shape in Cucumis melo found t h a t  the  e longated  s len de r  
ova r ie s  showed p a r t i a l  dominance over th e  p a ren t  which had a h igher  
ovary shape index.
MATERIALS AND METHODS
The response o f  var ious  components o f  the  r ep roduc t ive  process 
to  high tem pera ture  in  tomatoes was s tu d ied  in  t h r e e  t e s t s .
Eight tomato c u l t i v a r s  namely ' S a l a d e t t e ' ,  'BL6807',  'S 6916 ' ,
1P1262934',  'Chico I I I ' ,  ' CL9-0-0-11 , ' L401' and 'F lo r a d e l '  
were used in t h i s  s tudy.  The f i r s t  fo u r  c u l t i v a r s  were descr ibed  
by El Ahmadi and Stevens (13) in t h e i r  study o f  hea t  to le r a n c e .  
Information rega rd ing  some o f  the  c h a r a c t e r i s t i c s  o f  the  c u l t i v a r s  
i s  as fo l low s:
'Sal adette*
A c u l t i v a r  o f  d e te rm in a te ,  compact growth h a b i t  with moderate ly 
seeded red f r u i t s  t h a t  a re  4 .4 - 5 .7  cm in  d iam ete r .  I t  was bred 
by Paul W. Leeper fo r  p roduct ion  in  th e  lower Rio Grande Valley 
o f  Texas.
■BL6807'
A s e l e c t i o n  bred a t  Beaver Lodge, A lb e r ta ,  Canada. P lan ts  
a re  sm a ll ,  open and de te rm ina te  in growth h a b i t .  I t  has compound 
i n f lo r e s c e n s e  and produces f r u i t s  3 .4 - 4 .5  cm in  diameter .  This 
s e l e c t i o n  gave the  h ig h es t  f r u i t  s e t  when t e s t e d  with o th e r  l i n e s  
a t  a c o n s ta n t  tempera ture  o f  26.7°C by Charles and Harr is  (8) .
'Chico I I I '
A p rocess ing  de te rm ina te  c u l t i v a r  t h a t  produces pear shaped 
f r u i t s .  The f r u i t  weighs approximately  45-63 grams. This c u l t i v a r  
was developed by the  Texas Experiment S ta t io n  and it*shows some 
h ea t  t o l e r a n c e .
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'S6916'
According to  Charles and Harris  (8 ) ,  ' S69161 i s  'Narcar lang ' 
and was the same mater ia l  t h a t  Schaible (46) used in  his  s tu d ie s .  
I t  i s  de terminate  in growth h a b i t ,  branches and produces flower 
c l u s t e r s  r a t h e r  p ro fuse ly .  The f r u i t s  a re  pink because o f  the  
c o lo r l e s s  sk in ,  r e l a t i v e l y  heavily  seeded and about 3 .4 -4 .5  cm 
in diameter. 'N arcar lang '  was found to  s e t  f r u i t  abundantly a t  
26.7°C n ig h t  temperature by Schaible  (46).
■CL9-0-Q-r
A c u l t i v a r  obtained from AVRDC breeding program in  Taiwan.
I t  i s  a determinate  c u l t i v a r  t h a t  produces a small to  medium 
s i z e  f r u i t  (30-45 grams in weight) and i t  shows heat  to le rance .  
■L40r
Early determinate  c u l t i v a r  developed by the  L.S.U. Experiment 
S ta t ion  breeding program. I t  i s  heat  su s c e p t ib l e ,  produces red 
f r u i t s  t h a t  weigh 110-127 grams.
'Floradel '
Indeterminate  c u l t i v a r  re leased  by F lor ida  Experiment S ta t ion .  
I t  i s  a recommended c u l t i v a r  f o r  Louisiana and shows no heat  
to le ran c e .  I t  produces f a i r l y  la rge  f r u i t s  weighing approximately 
140 grams.
'P1262934'
This i s  the c u l t i v a r  'M al in tka loV o f  the  U.S.S.R. obtained 
from the North Central Regional P lan t  In t roduct ion  S ta t io n  a t
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Ames, Iowa. Lorenze o f  Oklahoma reported  in the  Northeastern 
Regional P lan t  In t roduc t ion  S ta t ion  re p o r t  of  February 1973 t h a t  
i t  has the  capa c i ty  to  s e t  f r u i t s  a t  high temperature . The p lan ts  
a re  d e te rm in a te ,  medium s i z e  with red f r u i t s  and 4 .2 -4 .9  cm in  
d iameter .
Test 1 - Germplasm Experiment
In the f i r s t  experiment s ix  tomato c u l t i v a r s  namely: ' S a l a d e t t e ' ,
‘BL6807’ , 'Chico I I I ' ,  'S6916 ' ,  1CL9-0-0-1' and 1L4011 were grown 
in th e  Summer o f  1978 and Spring o f  1979. Each tomato c u l t i v a r  
was compared in both seasons fo r  the  following c h a rac te r s :
1. Percentage o f  f r u i t  s e t
2. Percentage o f  f lower drop
3. Percentage o f  dormant o r  undeveloped ova r ie s
4 .  F ru i t  weight in grams
5. Seed number per f r u i t
6. Average weight of  100 seeds
7. Percentage o f  germinated seeds ,  and
8.  Percentage o f  non-aborted o r  normal pol len  grains
The seeds o f  each c u l t i v a r  were planted in the greenhouse in
commercial j i f f y - m ix  media. Approximately two weeks a f t e r  germination 
or when the f i r s t  t r u e  l e a f  had developed, the tomato seedlings 
were po t ted  in 2h  inch peat  po ts .  The seed l ings  were allowed 
to grow f o r  th r e e  o r  more weeks before  t r a n s p la n t in g  to  the  f i e l d .
They were t r a n s p la n te d  in  the  f i r s t  week o f  June fo r  the  summer
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p la n t in g  and the  second week o f  March f o r  the  spr ing  p la n t in g .
A randomized complete block design with four  r e p l i c a t i o n s  and seven 
p l a n t s  per  p l o t  was used in  both summer and spr ing  t e s t s .  Each 
p l o t  was 122 cm wide and 4 .2  m long and p l a n t s  w i th in  each p lo t  
were spaced 61 cm a p a r t .
The p l a n t s  were l e f t  to  grow w i thou t  pruning o r  s t a k in g .
Normal c u l t u r a l  p r a c t i c e s  were followed and the  so i l  was f e r t i l i z e d  
before  t r a n s p l a n t i n g  with 90 kg each o f  N, p2°5s and K2° per  *iec 't a r e *
Six c l u s t e r s  o f  f lowers  on each p l a n t  were tagged using d i f f e r e n t  
c o lo r  tags  to  f a c i l i t a t e  d e te c t i o n .  The tagg ing  process  continued 
fo r  t h r e e  weeks in  each season. Only the  th re e  base f lowers  on 
each c l u s t e r  were used and the  r e s t  were removed. The tagging  process  
was done only when th e  t h r e e  base f lowers  were opened. F r u i t  s e t ,  
f lower  drop,  and dormant o v a r ie s  were recorded a t  l e a s t  a week 
a f t e r  the  opening o f  each f lower  and th e  percentage  o f  f r u i t  s e t ,  
f lower  drop,  and dormant ov a r ie s  were c a l c u l a t e d  f o r  each p la n t  
on approximate ly  18 f lowers  per  p l a n t .
Po l len  g ra in s  were c o l l e c t e d  from ten  f lowers  on each tomato 
c u l t i v a r  a t  random in the  f i r s t  week o f  Ju ly  in the  summer 
and the  t h i r d  week o f  April in the  sp r in g .  Two s l i d e s  with 
po l len  were prepared  from each c u l t i v a r  using the  technique  
fol lowed by Alexander (2) f o r  s t a i n i n g  p o l len  g ra in s  to  d i f f e r ­
e n t i a t e  between aborted  and non-aborted  p o l len  and th e  p e r ­
centage  o f  non-aborted  (normal) po l len  was c a l c u l a t e d .
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Ten mature f r u i t s  were harvested a t  random from each c u l t i v a r  
in each season. The f r u i t  i t s e l f  was considered the experimental 
u n i t  and weighed to the n e a re s t  gram and seeds were removed from 
each f r u i t  and counted. The average number o f  seeds per tomato 
f o r  each c u l t i v a r  and a l so  the  simple c o r r e l a t io n  c o e f f i c i e n t  of 
f r u i t  weight and seed number were c a lc u la te d .  Seeds were dr ied  
in room temperature f o r  severa l  days.  Four s e t s  of 100 seeds of  
each c u l t i v a r  were weighed in grams and the average weight of 100 
seeds was recorded.
In the  seed germination t e s t  400 seeds of each tomato c u l t i ­
var grown in the  summer and spr ing  were divided in to  four r e p l i ­
ca t ions  o f  100 seeds each and p lanted equal ly  spaced in wet paper 
towels and placed in an incubator  according to the  ru le s  o f  t e s t i n g  
seeds described in the  Journal o f  Seed Technology (3) .  The ea r ly  
germinated seeds in each c u l t i v a r  were counted on the s ix th  day 
a f t e r  p lan t in g .  The l a t e  germinated seeds were counted on the 
e leventh day a f t e r  p la n t in g .  The percentage of the to ta l  germinated 
seeds fo r  each c u l t i v a r  in each season was c a lc u la te d .
A computer an a ly s i s  program was used to determine various 
s t a t i s t i c a l  cons tan ts  and measurements fo r  t h i s  study.
T es t  2 - D ia l !e l  Experiment
Seven tomato c u l t i v a r s ,  'L401 ',  'Chico I I I 1, 'F l o r a d e l ' ,  
'PI262934',  'S69161, 'S a l a d e t t e ' ,  and 'BL6807', were used as parents  
in  a p a r t i a l  d ia l  l e i  c ro s s .  All p o ss ib le  crosses  excluding the
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r e c i p r o c a l s  were made between th ese  tomato c u l t i v a r s  in  the  green­
house. Seed of  the  21 c ro s se s  genera ted  by t h i s  d ia l  l e i  t e s t  
were p lan ted  in  the  greenhouse in  the  second week o f  May 1978 
using the  same procedures as in the  f i r s t  s tudy .  The d a ta  f o r  
f r u i t  s e t ,  f lower  drop and dormant o va r ie s  were recorded and the 
percentage  o f  each o f  these  c a te g o r ie s  was c a l c u l a t e d .  The maximum 
and minimum d a i l y  tempera tures  during  the  month o f  Ju ly  was recorded 
on a hygro-thermograph. P lo t  means were c a lc u la t e d  f o r  a l l  t r a i t s  
and a n a ly s i s  o f  va r iance  was performed on da ta  f o r  each c h a r a c t e r .  
Analysis  o f  combining a b i l i t y  was performed according to  G r i f f i n g ' s  
Model 1, Method 4 (1 6 ) .  In G r i f f i n g ' s  Model 1 a l l  e f f e c t s  a re  
f ix ed  and the  experimental  m ate r ia l  i s  the  popula t ion  about which 
in fe re n ce s  a re  made. Method 4 inc ludes  one s e t  o f  F^ 's  but  n e i t h e r  
pa ren ts  nor r e c ip r o c a l  F j ' s  were used. In t h i s  case t h e r e  a re  
P( P—1)/2  d i f f e r e n t  F^ mean v a lu e s .  Est imates  o f  va r iance  components 
were c a l c u l a t e d  f o r  each source o f  the  combining a b i l i t y  a n a ly s i s  
o f  va r iance  with  a p p ro p r ia te  a lg e b r a ic  manipulat ion o f  terms com­
p r i s i n g  the  expected mean squares .  The components in t h e i r  general
terms a re  p resen ted  as fo l low s:  0
EG.*
Variance component f o r  general  combining a b i l i t y  = p_-| - ■
O 5* V *
Variance component f o r  s p e c i f i c  combining a b i l i t y  = p(p_3 )
where i s  th e  general  combining a b i l i t y  (GCA) e f f e c t  o f  the  i —
p a re n t ,  S . .  i s  the  s p e c i f i c  combining a b i l i t y  (SCA) e f f e c t  f o r  the  
 ^3
c ross  between the i —  and j —  p a re n t .
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Test 3 - Study of  Morphological Abnormalities o f  Flowers, F ru i t  Set and 
Inheri tance  of  Stigma and Sty le  Diameter and Ovary Shape
, L40I' a la rge  round f r u i t e d  type was crossed with 'Chico I I I '  
to  study the  above c h a rac te r s .  The parents were se l fed  and crosses 
were made in the greenhouse during 1977 and 1978 to produce F^,
F2 and f i r s t  backcross generat ion seeds.  The seeds of  the parents 
and each generation were planted in the greenhouse using the same 
procedure as the f i r s t  experiment. Seedlings were t ransplanted  
in the f i e l d  during the summer in the  f i r s t  week of  June 1978 
using a complete randomized block design with four r e p l i c a t io n s .
Also the two parents  were grown in Spring 1979 to  compare the 
flower morphology of  these two c u l t i v a r s  in the  summer and spring 
seasons. In the  spring the p lan ts  were seeded in the greenhouse 
in February and t ransp lan ted  to the f i e l d  in the middle of March.
Six flower c lu s t e r s  on each p lan t  were tagged using only the three  
base flowers of  each c l u s t e r  fo r  t h i s  study. At the time of  tagging 
the morphological charac ters  of  each flower such as the elongated 
s ty l e  and the s p l i t t i n g  of  the  a n th e r id ia l  cone were recorded.
F ru i t  s e t ,  flower drop and dormant ovaries  were recorded on the 
s ix  c lu s t e r s  o f  each p lan t  a t  l e a s t  one week a f t e r  an thes is  on 
parents  and o ther  f i l i a l  generations in the summer.
In the  middle of  the flowering season and a f t e r  the tagging 
process was over,  one flower from each tomato p lan t ,  usual ly  the 
f i r s t  flower on the seventh c lu s t e r  was removed j u s t  before, a n th e s i s .  
The calyx and co ro l la  of  each flower were removed and the stigma
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diameter ,  s t y l e  d iam eter ,  ovary length  and ovary diameter were 
measured using an o cu la r  micrometer divided in to  0.05 mm sca le  
under a d i s s e c t in g  microscope. Ovary shape index was determined 
by d iv id ing  ovary diameter by ovary leng th  and m u l t ip l ied  by 100.
Flowers with no sign of  s t y l e  e longat ion  or a n th e r id i a l  cone 
s p l i t  were c l a s s i f i e d  as normal f lowers and the o thers  were c l a s s i ­
f i ed  as abnormal.
In s tu d ie s  on the mode o f  inh e r i ta n c e  o f  stigma diameter ,  
s t y l e  diameter and ovary shape,  severa l  procedures were followed 
to determine the  type o f  dominance, na tu re  o f  gene a c t io n ,  number 
of  e f f e c t i v e  genes and degree of h e r i t a b i l i t y .
1. Dominance
The na ture  o f  dominance was evaluated  by comparing the expected 
a r i th m e t ic  mean with observed mean fo r  the  F2 » backcross (BC) 
to 'L4011 and 'Chico I I I ' .  The formula used fo r  the c a l c u l a t i o n  
of  the t h e o r e t i c a l  a r i th m e t ic  mean f o r  d i f f e r e n t  populat ions were 
those mentioned by Powers and Lyon (40) and Powers e t  a l . (41) .
Population Ari thmetic  Mean
F1 F1 + V 2
F2 (P j + P2 + 2 ^ / 4
BC/L401 (Pj + Fx) /2
BC/Chico I I I  (P2 + F1) /2
Where: = observed mean o f  the  female parent
P2 = observed mean o f  the  male paren t
Fj = observed mean o f  the  F^ populat ion
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The d i f fe ren c e  between the  observed and the a r i th m e t ic  means
f o r  each populat ion was s t a t i s t i c a l l y  t e s t e d  applying the " t "
t p s t  Of <; ianif i ranrp ac follow.;- t  -  ° - b - s e r v e d  mean - a r i th m e t ic  mean. t e s t  ot  s ig n i f i c a n c e  as fo l lows,  t  s tandard e rro iTof  observed mean
The agreement between the  observed and the a r i th m e t ic  means 
o f  a given populat ion  in d ic a te s  absence o f  dominance. Cases where 
the  observed mean o f  a given population l i e s  between i t s  a r i th m e t ic  
mean and the  observed mean o f  one o f  the  parents  would i n d ic a te
t
i t s  p a r t i a l  dominance. Complete dominance i s  expected when the
observed mean o f  the  i s  not  s i g n i f i c a n t l y  d i f f e r e n t  from the
mean o f  one o f  the  pa re n ts .  Heterosis  i s  encountered when the  
observed mean exceeds t h a t  of the  h igher  parent  o r  lower than 
the  lower pa ren t .
Another measure of the  degree of  dominance was made by d e t e r ­
mining the r e l a t i v e  potency o f  gene s e t s .  This measure i s  based 
on the r a t i o  between the genet ic  value o f  the  F^ heterozygote  to  
the  genet ic  value o f  e i t h e r  pa ren t .  The formula used fo r  determining 
potency was: F^ -  M.P./^fPg + P^)
Where: M.P. i s  the average o f  the  two parents
P^ is  the  paren t  with sm a lle r  value
P? is  the  paren t  with l a r g e r  va lue ,  Wigan (59) and
Mather (34) .
A value o f  1 in d ic a te s  dominance and a value of  0 in d ic a te s  
no dominance. Skewness was c a lc u la te d  by the  computer. A ( t )  
t e s t  of  s ig n i f ic a n c e  was applied  to  the  measure of skewness as 
fo l lows:  t =  sk
V 6 n (n - l ) / (n -2 ) (n + l ) (n + 3 )
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A p o s i t iv e  skewness in d ic a te s  an excess in the  number o f  items 
sm aller  than the mean; whereas, the  negat ive  skewness in d ica te s  
an excess o f  items l a r g e r  than the  mean.
2. Nature of  gene a c t i o n :
The na tu re  of gene ac t ion  was determined by comparing the 
expected means o f  the  F^, F2> backcross to 'L 4 0 r  and backcross to  
'Chico I I P  populat ions on the  bas is  o f  a r i th m e t ic  gene ac t ion  with 
the  observed mean o f  each popula t ion .  The expected a r i thm e t ic  
mean o f  each populat ion was c a lc u la te d  according to Powers e t  a l . (41) .
Ari thmetic  gene a c t ion  assumed t h a t  the  e f f e c t s  of  individual  
genes upon the  genotype are  a d d i t i v e .
3. Number o f  genes c o n t r o l l i n g  the  d i f f e re n c e  between p a r e n t s :
Two formulas were used to ob ta in  es t im ates  o f  the  number 
o f  e f f e c t i v e  f a c to r s  as fo l lows:
(A) Cast le-Wright  formula; Cas t le  (7)
N -  ° 2N - ■"8(s2F2-s2'r1r
Where: N = minimum number of genes
D = the  d i f f e re n c e  between the  two parental  means
2
s F^ = var iance  of  F^ generat ion
2
s F2 = Variance of  F2 generat ion
The formula assumes the  following:
a - equal e f f e c t  o f  genes involved
b -  a d d i t i v e  gene ac t io n
c -  absence o f  dominance
d -  maximum range e x i s t s  between paren ts
e - one pa ren t  c o n t r ib u te s  only genes with plus e f f e c t s  and
the o the r  p a ren t  only genes with minus e f f e c t s
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(B) The Wright formula; Burton (5)  
N = 0.25(0.75-h+h2)D2
S2f2-S2f j
Where: h =
P2"P1
n = minimum number o f  genes in which the parents d iffered  
P^  = mean o f  one parent 
P2 = mean o f  the other parent 
Fj = mean of  the generation
o
s F^  ~ variance o f  the F^  generation  
2
s F2 = variance o f  the F2 generation 
The assumptions on which th i s  formula i s  based are: 
a -  no linkage between pertinent  genes
b - one parent supplies  p o s i t i v e  factors  and the other parent
supplies  negative factors
c - a l l  genes are equal in the ir  contribution
d -  the degree of  dominance o f  a l l  dominant factors  i s  the same
e -  no in terac t ion  e x i s t s  between pertinent non-all e l i c  genes
4 .  H e r e ta b i l i ty :
H eretab i l i ty  i . e .  the measure o f  r e la t iv e  magnitude o f  genetic  
and non-genetic  variance i s  ca lculated  as the ra t io  o f  her itab le  
variance to the to ta l  variance. Heritable variance includes the 
dominance, e p i s t a t i c  and addit ive  genetic  variances;  and the 
to ta l  variance includes these  plus environmental variance, Here­
t a b i l i t y  was ca lcu la ted  as fo l lows:
Where: VF2 -  va r iance  o f  the Fg
VE = environmental  va r iance  
Two e s t im a te s  o f  the  environmental  variance*(VE) were used in  
the  p r e s e n t  i n v e s t i g a t i o n .  These were:
F i r s t  e s t im a te  = Fj v a r i a n c e ,  VF^; Burton (5)
t
Second e s t im a te  = Ari thmetic  mean of  the  two paren ta l  va r iances
Frey e t  a l .  (15)
EXPERIMENTAL RESULTS
The responses o f  va r ious  components o f  the  rep ro du c t ive  organs 
o f  the  tomato to  the  e f f e c t  o f  high tempera tures  were s tu d ied  in 
th re e  t e s t s .
Tes t  1 - Germplasm Experiment
In t h i s  t e s t  s i x  tomato c u l t i v a r s  were grown in the  Summer 
o f  1978 (high tem pera tures)  and Spring o f  1979 (normal tempera tures)  
and severa l  c h a r a c t e r s  were s tu d ie d .
In Table 1 i s  shown the  weekly minimum, maximum and mean temper­
a tu r e  during  a 13 week period in  Summer 1978 and Spring 1979. The 
minimum tem pera ture  in the Summer o f  1978 ranged from 22.6°C to  
25.3°C and th e  maximum tempera ture  ranged from 32.4°C to 36.1°C.
The mean tem pera ture  ranged from 27.7°C to  30.5°C. For the  Spring 
of  1979 the  minimum weekly temperature  ranged from 8.3°C to  19.6°C 
and the  maximum ranged from 20.0°C to  30.3°C. The weekly average - 
f o r  t h i s  per iod  ranged from 14.2°C to  24.8°C.
In Figure  1 i s  shown th e  minimum, maximum and mean d a i ly  temper­
a tu r e s  fo r  the  f i r s t  four  weeks in Ju ly  o f  1978 when a l l  data  fo r  
the  summer season were recorded.  The d a i l y  minimum, maximum and 
mean range o f  tempera ture  dur ing  t h i s  pe r iod  was 21.1-26.7°C,
2 7 .8 -3 6 .7°C and 24 .4-31 .7°C,  r e s p e c t i v e l y .
F r u i t  Set
Data in  Table 2 show the  mean f r u i t  s e t  expressed as a p e r ­
centage  o f  the  t o t a l  number o f  f lowers s tu d i e d .  In the  sp r in g  season
f r u i t  s e t  ranged from 93.3% in  'S a lad e t te*  to  78.1% in , L401* and
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Figure 1. Daily maximum, minimum and mean temperature fo r  July 1-28, 1978.
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t h i s  was th e  only s i g n i f i c a n t  d i f f e r e n c e .
In the  summer season f r u i t  s e t  percentage was lower f o r  a l l  
c u l t i v a r s ,  however ' BL68071 gave the  h ighes t  percentage (50.5) 
d i f f e r i n g  s i g n i f i c a n t l y  from any o th e r  c u l t i v a r .  'CL9-0-0-11»1S6916* 
and 'S a l a d e t t e '  s e t  r e l a t i v e l y  high percentage of f r u i t s  (33 .6 ,  29.5 
and 28.6 r e s p e c t iv e ly )  with no s i g n i f i c a n t  d i f f e ren c e  among them.
t
'Chico I I I '  s e t  11% and 'L401' was the most severe ly  a f f e c te d  c u l t i v a r  
with a f r u i t  s e t  o f  1.2%.
A thorough in v e s t ig a t io n  o f  the  morophological s t r u c tu r e  of  
the f lowers o f  1L4011 during th e  summer of  1978 and the  spring of  
1979 seasons revealed  t h a t  53.1% of  the  t o t a l  f lowers formed in the  
summer had elongated s ty l e  and /o r  s p l i t  a n th e r id ia l  cone (abnormal), 
while 46.9% were o f  normal s t r u c t u r e .  In the  spring 89.2% of  the  
f lowers were normal and 10.8% had elongated s ty l e s  and/or  s p l i t  
a n th e r id ia l  cones. 'Chico I I I '  had 99.6% and 98.8% normal f lowers 
in the  spr ing  and th e  summer seasons ,  r e s p e c t iv e ly  as shown in 
Table 4. The e longation  o f  s t y l e  and the s p l i t  of  a n th e r id ia l  
cone expose the  stigma and s t y l e  to  hot sun and dry wind causing 
damage to  them before  p o l l i n a t i o n ;  th e r e f o r e ,  reducing f r u i t  s e t .
When percentage f r u i t  s e t  fo r  each tomato c u l t i v a r  was compared in 
both seasons ,  h ighly  s i g n i f i c a n t  d i f f e r e n c e s  ex is te d  (Table 3 ) ;  
however, some c u l t i v a r s  were more severe ly  a f fe c te d  than o th e r s .
' BL68071 was the  most t o l e r a n t  while  1L4011 was the  most severe ly  
in ju re d .  Other c u l t i v a r s  with r e l a t i v e l y  good f r u i t  s e t  in summer 
of 1978 were 'C L 9 -0 -0 -T ,  'S6916' and ' S a l a d e t t e ' .
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Flower Drop
In comparing th e  s ix  tomato c u l t i v a r s  f o r  f lower drop the  da ta  
showed h ig h ly  s i g n i f i c a n t  d i f f e r e n c e s  occurred among them in both the  
Summer o f  1978 and Spring o f  1979 as  shown in  Table 5. 'L40r  had
22.8% of  i t s  f lowers  t o  drop in the  sp r ing  and 36.1% in  the  summer. 
'Chico I I I 1 dropped 8.5% of  i t s  f lowers  in th e  spring and 42,9% in 
the  summer. 1BL6807* had th e  lowest  f lower  drop percentage  in both 
seasons and ' S a l a d e t t e '  ranked second to  the  lowest .
Highly s i g n i f i c a n t  d i f f e r e n c e s  on percentage  f lower  drop occurred 
f o r  each c u l t i v a r  between seasons with the  exception o f  'BL6807' as 
shown in  Table  6.
In genera l  t h e se  da ta  show t h a t  high tempera ture  had a l a rg e  
e f f e c t  on in c r e a s in g  th e  number o f  dropped f lowers  in  th e  summer, 
however d i f f e r e n t  c u l t i v a r s  responded d i f f e r e n t l y .
Dormant o r  Undeveloped Ovaries
The tomato c u l t i v a r  'L401' had th e  h ig h es t  amount o f  dormant 
o v a r i e s  (6%) in  the  sp r ing  and 62.8% in  th e  summer and 'S a l a d e t t e '  
had th e  second h ig h es t  percentage  with  5.9% and 54.1% f o r  the  sp r ing  
and summer, r e s p e c t i v e l y .  'CL9-0-0-V had th e  lowest pe rcen tage  o f  
dormant o v a r i e s  in  both seasons as shown in  Table  7,
Each tomato c u l t i v a r  showed la rg e  d i f f e r e n c e s  between sp r ing  
and summer seasons in  the  percen tage  o f  dormant o va r ie s  Table 8.
In general  a l l  c u l t i v a r s  had a small percentage  o f  dormant 
o v a r i e s  in th e  sp r ing  but  much l a r g e r  in  th e  summer. 'L 40T  had 
a l a r g e  number o f  dormant o v a r ie s  and was no t  s i g n i f i c a n t l y  d i f f e r e n t  
from ' S a l a d e t t e ' .  These dormant o v a r i e s  did  no t  develop and could
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not  be considered  tomato f r u i t s .
In genera l ,  da ta  shown in  Tables 2 to  8, i n d ic a t e  t h a t  f r u i t  
s e t t i n g  a b i l i t y ,  f low er  drop ,  and dormant o v a r i e s  expressed as  p e r ­
cen tages  a r e  c h a r a c t e r i s t i c  o f  the  tomato c u l t i v a r s  and th e  high 
tem pera ture  had a g r e a t  e f f e c t  on reducing th e  number f r u i t  s e t .  
'BL6807',  'C L 9 -0 -0 -V ,  ' S6916 1 and 'S a l a d e t t e '  s e t  the  h ig h es t  p e r ­
centage  o f  f r u i t s  under hot  summer c o n d i t io ns  in t h i s  experiment 
whereas 1L401' was s e r i o u s l y  a f f e c t e d  and to  some e x te n t  'Chico I I I ' .  
F r u i t  Weight
As shown in Table 9 mean f r u i t  weight o f  s ix  tomato c u l t i v a r s  
ranged from 22.2 to  127.4 grams in th e  sp r ing  season and from 16.1 
to  109.5 grams in  the  summer and d i f f e r e n c e s  among c u l t i v a r s  in both 
seasons were h igh ly  s i g n i f i c a n t .  'L4011 produced th e  l a r g e s t  f r u i t s ;  
whereas,  'S6916' had th e  sm a l l e s t  f r u i t s .  'S a l a d e t t e '  ranked second 
in f r u i t  s i z e  in  th e  summer and t h i r d  in  the  sp r in g .  There were no 
d i f f e r e n c e s  in f r u i t  s i z e  between ' S a l a d e t t e 1 and 'Chico I I I '  in  
the  sp r ing  but  they  were s i g n i f i c a n t l y  d i f f e r e n t  in th e  summer. In 
comparing th e  f r u i t  weight  o f  each c u l t i v a r  between seasons (Table 10) 
a h igh ly  s i g n i f i c a n t  d i f f e r e n c e  e x i s te d  between th e  sp r ing  and the  
summer seasons f o r  the  c u l t i v a r s  'L 4 0 V ,  'Chico I I I '  and 'CL9-0-0-1, 
The average f r u i t  weight was approximately th e  same in both seasons 
f o r  ' S a l a d e t t e ' ,  'BL6807' and 'S6916 ' .  These d a ta  suggest  t h a t  high 
tem pera ture  reduced f r u i t  s i z e  in c e r t a i n  tomato c u l t i v a r s  while  
o th e r s  showed no d i f f e r e n c e s .  ' S a l a d e t t e ' ,  'BL6807' and 'S6916* 
performed e q u a l ly  well  a t  high and c o o le r  tem pera tu res .
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Seed number
As shown in Table 11 mean seed number pe r  f r u i t  va r ied  s i g ­
n i f i c a n t l y  among tomato c u l t i v a r s  in both the  spr ing  and summer 
seasons.  'L401' had the  h ig h es t  average seed number per  f r u i t  in  
both seasons.  'Chico I I I 1 had the  lowest  mean number o f  seeds per 
f r u i t  in  th e  sp r ing  and 'BL6807* had th e  lowest  number in th e  summer. 
Data in Table 12 show a comparison o f  each c u l t i v a r  fo r  mean seed 
number per  f r u i t  under th e  two d i f f e r e n t  seasons and s i g n i f i c a n t  
d i f f e r e n c e s  were found between the  two seasons f o r  a l l  tomato c u l t i v a r s  
with th e  exception  o f  1CL9-0-0-11 and ‘Chico I I I 1 which showed no 
d i f f e r e n c e s .
The simple c o r r e l a t i o n  c o e f f i c i e n t  between f r u i t  weight and 
seed number f o r  each o f  th e  s ix  tomato c u l t i v a r s  was h igh ly  s i g n i f i ­
can t  in  th e  sp r ing  and th e  summer seasons with the  exception o f  1L401' 
which was only  s i g n i f i c a n t  as shown in  Table 13.
Seed Weight
The mean weight  in  grams of  100 seeds var ied  s i g n i f i c a n t l y  among 
tomato c u l t i v a r s  in  both seasons with 'S a l a d e t t e '  having th e  h e av ie s t  
seeds in  both seasons and '56916* had the  l i g h t e s t  or  sm a l l e s t  seeds 
as shown in  Table 14.
A comparison o f  each c u l t i v a r  between the  two seasons revea led  
a h igh ly  s i g n i f i c a n t  d i f f e r e n c e  1n th e  mean weight  of  100 seeds f o r  
'L401' and 'Chico I I I * .  The seed weight between seasons f o r  ' S a l a d e t t e 1, 
'CL9-0-0-T, 'BL6807' and 'S6916' was s i g n i f i c a n t l y  d i f f e r e n t  a t  the  
5% leve l  o f  p r o b a b i l i t y  as shown in  Table 15.
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In general  the  mean weight of  TOO seeds o f  each c u l t i v a r  was 
l i g h t e r  in  the  summer than in the  spring with 'L40V and 'Chico I I I '  
showing the  g r e a t e s t  reduct ion  as shown in Table 14.
Percentage o f  Germinated Seeds
As shown in Table 16 germination o f  seeds from the tomato 
c u l t i v a r s  grown in the  spring season was higher  than those from the 
same c u l t i v a r s  in the  summer season. 'S69161, ' CL9-0-0-11 and 
'Chico I I I 1 gave s t a t i s t i c a l l y  the h ighes t  percentage seed germin­
a t io n  and 'BL6807' gave the lowest . In the  summer seed germination 
from c u l t i v a r s  'S 6916 ' ,  'CL9-0-0-11 and 'S a l a d e t t e 1 were comparable 
and 1BL68071 had the  lowest seed germination.
Data in Table 17 show a comparison o f  each c u l t i v a r  fo r  seed 
germination between seasons.  'S a l a d e t t e '  gave comparable percentage 
o f  seed germinat ion in both seasons.  'S6916' was s i g n i f i c a n t l y  
d i f f e r e n t  and the  o ther  c u l t i v a r s  were d i f f e r e n t  a t  a highly  s i g n i f i ­
cant  l e v e l .
Sta ined Pollen Grains
Data in Table 18 show the percentage o f  s ta ined  pollen  gra ins  
from flowers o f  s ix  tomato c u l t i v a r s  grown in summer o f  1978 and 
spr ing  o f  1979 seasons.  All c u l t i v a r s  had a high percentage of  
normal or  s ta in e d  po l len  g ra ins  ranging from 89,1# fo r  'S a l a d e t t e '  
to  a high o f  96.6# f o r  ' BL68071 in the sp r ing .  In the summer 'BL6807' 
had the  h ighes t  percentage (94#) of  s ta ined  pollen and 'L401',  S6916' 
and 'Chico I I I '  had a comparable percentage o f  s ta ined  pol len  of  
87 .6 ,  86.7 and 8 6 .3 # , r e s p e c t iv e ly .  The c u l t i v a r s  'CL9-0-0-1* and 
'S a l a d e t t e '  had the  lowest percentages o f  s ta ined  pol len  of 73.9 and
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51.4%, r e s p e c t iv e ly  in the  summer.
As shown in  Table 19 only 'BL6807' and ' L401' showed no 
s i g n i f i c a n t  d i f f e r e n c e s  in the  percentage  o f  s t a in e d  po l len  between 
seasons.  All o t h e r  c u l t i v a r s  had highly  s i g n i f i c a n t  d i f f e r e n c e s .
Table 1. Weekly minimum, maximum, and mean temperature (C) during a 13 week period in Summer 
1978 and Spring 1979.
Summer 1978 Spring 1979
Date
Minimum
temperature
Maximum
temperature
Mean
temperature Date
Minimum
temperature
Maximum
temperature
Average
temperature
6/5-6/11 22.9 32.4 27.7 2/26-3/4 10.2 20.4 15.2
6/12-6/18 22.6 33.0 27.8 3/5-3/11 8.3 20.0 14.2
6/19-6/25 24.3 35.6 29.9 3/12-3/18 11.6 • ^ 21.9 16.8
6/26-7/2 24.1 36.1 30.1 3/19-3/25 12.8 23.5 18.1
7/3-7/9 25.3 • 35.5 30.5 3/26-4/1 17.1 26.1 21.6
7/10-7/16 25.2 35.7 30.4 4/2-4/S 13.8 24.3 19.1
7/17-7/23 23.9 33.6 28.7 4/9-4/15 17.7 27.7 22.7
7/24-7/30 23.9 34.1 29.0 4/16-4/22 19.0 26.2 22.6
7/31-8/6 24.2 36.1 30.2 4/23-4/29 17.6 26.3 22.0
8/7-8/13 23.6 33.5 28.5 4/30-5/6 19.6 26.8 23.2
8/14-8/20 24.1 35.7 29.8 5/7-5/13 19.4 30.3 24.8
8/21-8/27 24.2 35.0 29.6 5/14-5/20 19.4 28.8 24.1
8/28-9/3 23.5 33.6 23.6 5/21-5/27 16.0 27.1 21.6
CO
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Table 2. A comparison o f  mean percentage f r u i t  s e t  o f  s ix  
tomato c u l t i v a r s  in two seasons.
Spring (1979) Summer (1978)
C u l t iva r % f r u i t  se t* C u l t iv a r % f r u i t  se t*
S a la d e t t e 93.3 a 8L6807 50.5 a
BL6807 92.9 ab CL9-0-0-1 33.6 b
Chico I I I 86.2 ab S6916 29.5 b
S6916 83.3 ab S a lad e t te 28.6 b
CL9-0-0-1 82.5 ab Chico I I I 11.0 c
L401 78.1 b L401 1.2 d
* Percentages with in  season followed by d i f f e r e n t  l e t t e r s  a re  
s i g n i f i c a n t l y  d i f f e r e n t .  Duncan's m ult ip le  range t e s t ,
5% l e v e l .
Table 3. S t a t i s t i c a l  comparison o f  each o f  s ix  tomato c u l t i v a r s  
between seasons fo r  mean percentage f r u i t  s e t .
Spring (1979) Summer (1978) Seasonal d i f fe ren ces
S a lad e t te S a lade t te **
BL6807 BL6807 **
Chico I I I Chico I I I
S6916 S6916 **
CL9-0-0-1 CL9-0-0-1 **
L401 L401 **
** S ig n i f i c a n t  a t  1% level
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Table 4. Mean percentage  normal f lowers  f o r  tomato c u l t i v a r s  
in two seasons .
Tomato c u l t i v a r Spring (1979)* Summer (1978)**
Chico I I I 99.6 98.8
L401 89.2 46.9
* S i g n i f i c n a t  a t  5% level  
** S i g n i f i c a n t  a t  1% l eve l
Table 5. Mean percen tage  f lower drop f o r  each o f  s i x  tomato 
c u l t i v a r s  in  two seasons .
Spring (1979) Summer (1978)
C u l t iv a r % f lower drop* C u l t iv a r % f lower drop*
L401 22.8 a CL9-0-0-1 43.9  a
S6916 12.7 b Chico I I I 42.9  a
Chico I I I 8 .5 be L401 36.1 a
CL9-0-0-1 7 .9 bed S6916 26.7 b
S a la d e t t e 7.5 cd S a la d e t t e 17.3 c
BL6807 1.9 d BL6807 5.2  d
* Percentage  w i th in  season followed by d i f f e r e n t  l e t t e r s  a re
s i g n i f i c a n t l y  d i f f e r e n t .  Duncan's m u l t ip le  range t e s t ,  5% l e v e l .
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Table 6. Statistical comparison of each o f  six tomato cultivars
between seasons for mean percentage flower drop.
Spring (1979) Summer (1978) Seasonal d i f f e r e n c e s
L401 L401 +*
S6916 S6916
Chico I I I Chico I I I **
CL9-0-0-1 CL9-0-0rl **
S a la d e t t e S a l a d e t t e **
BL6807 BL6807 n .s *
** S i g n i f i c a n t  a t  1% level  
n . s .  Not s i g n i f i c a n t
Table 7. Mean percen tage  dormant o v a r ie s  f o r  each o f  s i x  
tomato c u l t i v a r s  in  two seasons.
Spring (1979) Summer (1978)
C u l t iv a r % dormant o v a r ie s* C u l t iv a r % dormant ova r ie s
L401 6 .0  a L401 62.8 a
S a la d e t t e 5 .9  a S a la d e t t e 54.1 ab
Chico I I I 5 .4  a Chico I I I 46.1 be
BL6807 5.3  a BL6807 44.3 c
S6916 4 .0  a S6916 43.8 c
CL9-0-0-1 2 .7  a CL9-0-0-1 22.5 d
* Percentages within season followed by different letters are
significantly different. Duncan's multiple range test, 5%
level.
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Table 8. Statistical comparison of each of six tomato cultivars
between seasons for percentage dormant ovaries.
Spring (1979) Summer (1978) Seasonal d i f f e r e n c e s
L401 L4Q1 **
S a la d e t t e S a l a d e t t e **
Chico I I I Chico I I I **
BL6807 BL6807 **
S6916 S6916 **
CL9-0-0-1 CL9-0-0-1 **
** S i g n i f i c a n t  a t  1% leve l
Table 9. Mean f r u i t  weight f o r  each o f  s i x  tomato c u l t i v a r s  
in two seasons .
Spring (1979) Summer (1978)
Cul t i v a r
Mean
weight ,
f r u i t
grams* C u l t iv a r
Mean f r u i t  
weight ,  grams*
L401 127.4 a L401 109.5 a
Chico I I I 63.3 b S a l a d e t t e 53.9 b
S a la d e t t e 59.3 b Chico I I I 44.8 c
CL9-0-0-1 45.4 c CL9-0-0-1 29.8 d
BL6807 27.0 d BL6807 20.9 e
S6916 22.2 d S6916 16.1 e
* Percentages within seasons followed by different letters
are significantly different. Duncan's multiple range test,
5% l e v e l .
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Table 10. Statistical comparison of each of six tomato cultivars
between seasons for mean fruit weight.
Spring (1979) Summer (1978) Seasonal d i f f e r e n c e s
L4Q1 L401 **
Chico I I I Chico I i r **
S a l a d e t t e S a l a d e t t e n . s .
CL9-0-Q-1 CL9-G-Q-1 **■
BL68Q7 BL6807 n . s .
S69I6 $691$ n . s .
** S i g n i f i c a n t  a t  1% Tevel 
n . s .  Nat s i g n i f i c a n t
Table 11. Mean number o f  seed p e r  f r u i t  f o r  each o f  s ix  tomato 
c u l t i v a r s  in two seasons .
Spring (1979) Summer (1978)
C u l t i v a r
Mean
no. seed 
per  f r u i t * C u l t i v a r
Mean 
no. seed 
pe r  f r u i t *
L40I 90 .9  a L401 73 .0  a
S6916 89.9s a CL9-0-0-1 67.7  a
BL68Q7 81 .7  a S6916 60.5  ab
S a l a d e t t e 78 .6  a Chico I I I 52 .2  b
CL9-Q-Q-1 5 8 .1  b SaTadette 48 .5  b
Chico I I I 50 .4  b BL6807 24 .2  c
*  Percentages within seasons followed by different letters a r e
s ignificantly different. Duncan's multiple range test, 5% level.
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Table 12. Statistical comparison of each of six tomato cultivars
between seasons for mean number of seeds per fruit.
Spring (1979) Summer (1978) Seasonal d i f f e r e n c e s
L401 L401 *
S6916 S6916 **
BL6807 BL6807 **
S a la d e t t e S a la d e t t e **
CL9-0-0-1 CL9-0-0-1 n . s .
Chico I I I Chico I I I n . s .
* S i g n i f i c a n t  a t  5% leve l  
** S i g n i f i c a n t  a t  1% l eve l  
n . s .  Not s i g n i f i c a n t
Table 13. Simple c o r r e l a t i o n  c o e f f i c i e n t  between f r u i t  weight  
and seed number with in  each o f  s ix  tomato c u l t i v a r s  
f o r  two seasons .
Spring (1979) Summer (1978)
C u l t iv a r
C o r re l a t io n
c o e f f i c i e n t C u l t iv a r
C or re la t io n
c o e f f i c i e n t
BL6807 0.65** BL6807 0.67**
Chico I I I 0.71** Chico I I I 0.46**
CL9-0-0-1 0.78** CL9-0-0-1 0.49**
L401 0.57** L401 0.36*
S a la d e t t e 0.81** S a la d e t t e 0.44**
S6916 0.68** S6916 0.72**
* S i g n i f i c a n t  a t  5% leve l
** S i g n i f i c a n t  a t  1% leve l
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Table 14. Mean weight of 100 seeds for each of six tomato
cultivars in two seasons.
Spring (1979) Summer (1978)
C u l t iv a r
Mean weight 
grams* C u l t iv a r
Mean weight 
grams*
S a lad e t te 0.41 a S a lad e t te 0.38 a
L401 0.39 b Chico I I I 0.29 b
Chico I I I 0.35 c L401 0.28 b
CL9-0-0-1 0.29 d CL9-0-0-1 0.27 b
BL6807 0.25 e BL6807 0.23 c
S6916 0.21 f S6916 0.19 d
* Percentages w ith in  seasons followed by d i f f e r e n t  l e t t e r s  a re  
s i g n i f i c a n t l y  d i f f e r e n t .  Duncan's m ult ip le  range t e s t ,  5% l e v e l .
Table 15. S t a t i s t i c a l  comparison of  each o f  s ix  tomato c u l t i v a r s  
between seasons fo r  mean weight o f  100 seeds.
C u l t iv a r  
(Spring 1979)
C ul t iva r  
(Summer 1978) Seasonal d i f f e r e n c e
S a la d e t t e S a lad e t te ■k
L401 L401 **
Chico I I I Chico I I I **
CL9-0-0-1 CL9-0-0-1 •k
BL6807 BL6807 *
S69I6 S6916 *
* S i g n i f i c a n t  a t  5% leve l
** S i g n i f i c a n t  a t  1% l eve l
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Table 16. Percentage of seed germination for each of six tomato
cultivars in two seasons.
Spring (1979) Summer (1978)
C u l t i v a r
Mean % 
germination* C u l t iv a r
Mean % 
germinat ion*
S6916 100.0 a S6916 96.0 a
CL9-0-0-1 99.5 a CL9-0-0-1 93.0 a
Chico I I I 97.5 a S a la d e t t e 92.5 a
L401 94.3 b Chico I I I 82.5 b
S a l a d e t t e 93.8 b L401 70.8 c
BL6807 65.0  c BL6807 52.8 d
* Percentages w i th in  seasons followed by d i f f e r e n t  l e t t e r s  a re  
s i g n i f i c a n t l y  d i f f e r e n t .  Duncan's m u l t ip le  range t e s t ,  5% level
Table  17. S t a t i s t i c a l  comparison o f  each o f  s ix  tomato c u l t i v a r s  
between seasons  fo r  percentage  o f  seed germination.
Spring  (1979) Summer (1978) Seasonal d i f f e r e n c e s
S6916 S6916 *
CL9-0-0-1 CL9-0-0-1 **
Chico I I I Chico I I I **
L401 L401 **
S a l a d e t t e S a l a d e t t e n . s .
BL6807 BL6807 **
* S i g n i f i c a n t  a t  5% l ev e l
** S i g n i f i c a n t  a t  1% l ev e l  
n . s .  Not s i g n i f i c a n t
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Table 18. Percentage o f  normal pol len  g ra in s  fo r  each o f  s ix  
tomato c u l t i v a r s  in two seasons.
Spring (1979) Summer (1978)
C u l t iv a r
Mean (%) 
s ta in e d  pollen* C u l t iv a r
Mean (%) 
s ta in ed  pollen*
BL6807 96.6 a BL6807 94.0 a
Chico I I I 96.5 a L401 87.6 b
S6916 94.2 ab S6916 86.7 b
L401 92.1 b Chico I I I 86.3 b
CL9-0-0-1 90.8 b CL9-0-0-1 73.9 c
S a lad e t te 89.1 b S a lad e t te 51.4 d
* Percentages with in  seasons followed by d i f f e r e n t  l e t t e r s  a re  
s i g n i f i c a n t l y  d i f f e r e n t .  Duncan's m u l t ip le  range t e s t ,  5% l e v e l .
Table 19. S t a t i s t i c a l  comparison o f  each o f  s ix  tomato c u l t i v a r s  
between seasons fo r  percentage o f  normal po l len .
Spring (1979) Summer (1978) Seasonal d i f f e ren c e s
BL6807 BL6807 n . s .
Chico I I I Chico I I I **
S6916 S6916 **
L401 L401 n . s .
CL9-0-0-1 CL9-0-0-1 **
S a lad e t te S a lad e t te **
** S i g n i f i c a n t  a t  1% leve l  
n . s .  Not s i g n i f i c a n t
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Test  2 - D ia l le l  Experiment
The performance o f  21 F^ hybrids from seven tomato pa ren ts  
crossed in a l l  poss ib le  combinations excluding the  r e c ip ro c a ls  
were evaluated  f o r  f r u i t  s e t ,  flower drop and dormant ovaries  
during a period o f  four  weeks in  Ju ly  1978.
Data in Table 20 show t h a t  the  mean percentage f r u i t  
s e t  fo r  the  21 hybrids ranged from 18.1% in the  c ross  
1L401' X 'S a l a d e t t e '  to 67*2% in the  c ross  'Chico III* X 
1S6916' .  As shown in  Table 21 f o r  a n a ly s i s  o f  va r iance  f o r  
percentage f r u i t  s e t  the  F^ value fo r  genotypes (hybrids)  
was s i g n i f i c a n t .  These genotypes were in v e s t ig a te d  by 
a n a ly s i s  fo r  combining a b i l i t y ,  in which v a r i a t i o n  o f  Fj 
hybrids was p a r t i t i o n e d  in to  general combining a b i l i t y  (GCA) 
and s p e c i f i c  combining a b i l i t y  (SCA). The evaluat ion  o f  
variance  components revealed  t h a t  the  variances  f o r  general  
combining a b i l i t y  fo r  f r u i t  s e t  were 36 times l a r g e r  than 
the  components f o r  s p e c i f i c  e f f e c t s .  These a d d i t iv e  gene 
e f f e c t s  f o r  f r u i t  s e t  under hot weather cond i t ions  were more 
important  than t h e i r  non-add i t ive  e f f e c t s .
The g r e a t e s t  r e l a t i v e  general e f f e c t  f o r  f r u i t  s e t  was 
observed fo r  the  tomato pa ren t  ' S69IS' as shown in Tables 20 and 
22 in d ic a t in g  t h a t  t h i s  pa ren t  has good general  combining a b i l i t y  
th e r e f o re  i s  expected to do well in  most hybrid combinations. 
’B16807' had the next  h ighes t  p o s i t iv e  value fo r  general  combining
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a b i l i t y .  'L401' had the  lowest  value in d ic a t i n g  t h a t  t h i s  tomato 
c u l t i v a r  c o n s i s t e n t l y  depressed  f r u i t  s e t  in the  Fj but  1S69161 
t r a n s m i t te d  s u b s t a n t i a l  f r u i t  s e t  to  i t s  progeny fol lowed by 'BL6807' 
as shown in  Tables 20 and 22.
Flower Drop
Mean percen tage  flower drop o f  the  21 Fj hybrids  i s  presen ted  in 
Table 23. The c ro s s  1S69161 and ‘BL68071 gave th e  lowest  f lower 
drop o f  3.1% whereas the c ro ss  1L401r and 'F lo radeV  gave the h ighes t  
f lower drop o f  62.7%.
Cross va r iance  showed h igh ly  s i g n i f i c a n t  d i f f e r e n c e s  as shown 
in Table 24 i n d ic a t i n g  t h a t  the  21 F^ hybrids d i f f e r e d  s i g n i f i c a n t l y  
fo r  f lower  drop. Mean squares  fo r  both general  and s p e c i f i c  combining 
a b i l i t y  were h igh ly  s i g n i f i c a n t  (Table 24).  The GCA/SCA variance  
component r a t i o  was 13:1 in d ic a t i n g  t h a t  a d d i t i v e  g e n e t ic  e f f e c t s  were 
co n s ide rab ly  more important  than n o n -ad d i t ive  g e n e t ic  e f f e c t s  f o r  
f lower drop. S i g n i f i c a n t  SCA e f f e c t s  sugges t  t h a t  no n -add i t ive  gene 
e f f e c t s  a l s o  co n t r ib u te d  to  the  v a r i a t i o n  expressed fo r  t h i s  c h a r a c t e r .  
Data in Table 25 show the  general  and the  s p e c i f i c  combining a b i l i t y  
values fo r  the  seven paren ts  and the 21 c ro s se s .  'BL6807' was the  
pa ren t  t h a t  gave th e  lowest  percentage  o f  f lower drop in i t s  p rogen ies .  
I t  has th e  g r e a t e s t  n eg a t iv e  value  f o r  the  GCA o f  18.48 while  'F lo ra d eV  
c o n s i s t e n t l y  t r a n s m i t te d  s u b s ta n t i a l  amounts o f  f lower  drop a b i l i t y  
to i t s  progeny (Table 25). 'F lo ra d e V  gave the h ig hes t  p o s s i t i v e  
general  combining a b i l i t y  f o r  f lower  drop (19.39%). 'S6916' which
gave th e  h ig h es t  general  combining a b i l i t y  f o r  f r u i t  s e t ,  ranked second 
to  ' BL6807' in the  lowest  GCA f o r  f lower  drop ( -1 0 .6 0 ) .  These data
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show the importance o f  'BL6807' and *S69161 tomato c u l t i v a r s  f o r  
low flower drop or a bsc i s s io n  which i s  a very undesirable  c h a rac te r  
in  tomato production under summer c o nd i t io n s .
Dormant Ovaries
Data in Table 26 show mean percentage o f  dormant ovaries  f o r  
each o f  21 F  ^ hybrids .  The percentage dormant ovaries  ranged from 
9.05£ in the c ross  'F lo r a d e l '  X *P12629341 to  67.8% in the cross  
1L401 X ' BL6807' .  Progenies from the breeding parent  ' S69161 had 
the  lowest  percentage o f  dormant ovaries  followed by ‘Floradel* .
*BL6807' had a l a rg e  number o f  dormant ovaries  in i t s  progenies.
The a n a ly s i s  o f  va r iance  among the 21 F^ hybrids- and the  GCA and 
SCA showed a h ighly  s i g n i f i c a n t  F r a t i o  as shown in Table 27; 
however, the  r a t i o  o f  the  general combining a b i l i t y  to  the  s p e c i f i c  
was almost 12:1. This i s  a good in d ic a t io n  t h a t  the  a dd i t ive  gene 
e f f e c t  c o n t r o l l i n g  the  dormancy o f  o va r ie s  i s  more important than 
the  o th e r  types o f  gene ac t ion  i . e .  dominance and e p i s t a t i c  e f f e c t .
The GCA f o r  each tomato pa ren t  and the  SCA fo r  each sp e c i f i c  
c ross  a re  shown in Table 28. The lowest general combining a b i l i t y  
f o r  t h i s  c h a ra c te r  was found in 1S6916r . This parent  was most 
e f f e c t i v e  in t r a n s m i t t in g  the  cha rac te r s  a ssoc ia ted  with low number 
o f  dormant o v a r ie s .  1S69161 had a GCA o f  -18.22 which was followed 
by 'F lo r a d e l '  with -15.75 and the ' PI262934' with -1 .06.  ' BL6S07'
gave the  h ighes t  GCA fo r  dormant ovaries  (16.86) and i t  was followed 
by 'Chico I I I ’ with 6.18 then 'S a l a d e t t e '  with 6.04 and ' L401' with 
6 . 00.
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In general  1S69161 t r a n s m i t te d  good f r u i t  s e t t i n g  a b i l i t y  to  
i t s  progenies  while  i t  depressed f lower  drop and dormant o v a r ie s .
1BL68071 was the  next b e s t  p a re n t  f o r  t r a n s m i t t i n g  f r u i t  s e t t i n g  
a b i l i t y  and l e s s  f lower drop ,  however, i t  t r a n s m i t te d  the  c h a r a c t e r  
f o r  dormant o va r ie s  to  i t s  p rogen ies .
Table 20. Mean percentage of fruit set of tomato hybrids in a dial!el test of seven parents.
Parent Chico I I I  Floradel PI262934 S6916 Salade t te  BL6807
L401 20.1 18.7 19.3 63.1 18.1 25.9
Chico I I I 36.1 23.2 67.2 24.6 34.9
Floradel 34.1 55.7 30.0 33.4
PI262934 59.2 30.6 36.8
S6916 57.9 65.8
Salade t te  37.4
BL6807
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Table 21. Analysis o f  variance o f  21 F, hybrids f o r  percentage 
f r u i t  s e t .
Source df t MS F
Hybrids 20 . 7125.67 31.00**
Blocks 3 78.80 0.34
g X b 60 345.24 1.50
Error 442 229.83
GCA 6 872.51 81.39**
SCA 14 23.91 2.23*
Error 442 10.72
GCA:SCA ratio = 81.39:2.23 = 36:1
*Significant at 5% level
**Significant at 1% level
Table 22. General and specific combining ability of seven tomato parents in a dial lei test
for percentage of fruit set.
Parent Chico I I I Floradel PI262934 S6916 Saladet te BL6807 GCA
L4Q1 -1.40 -3.12 -1.55 9.17 -1.86 -1.24 -12.19
Chico I I I 6.14 -5.83 4.99 -3.54 -0.36 -4.06
Floradel 4.64 -6.91 1.50 -2.24 -3.66
PI262934 -2.45 3.03 2.16 -4.63
S6916 -2.80 -1.97 28.51
Saladet te 3.67 -5.55
BL6807 1.58 •
SE(Gi) ±1.36
SE(Si j ) ±2.67
Table 23. Mean percentage of flower drop of tomato hybrids in a diallel test of seven parents.
Parent Chico I I I Floradel PI262934 S6916 Saladette BL6807
L401 27.5 62.7 49.0 15.9 34.4 6.4
Chico I I I 37.7 22.1 18.4 29.7 18.8
Floradel 56.9 30.7 42.9 31.6
PI262934 27.8 31.0 6.6
S6916 17.6 3.1
Saladet te 6.6
BL6807
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Table 24. Analysis  o f  va r iance  o f  21 F, hybrids f o r  percentage  
f lower drop.
Source d f MS F
Hybrids 20 6652.23 30.92**
Blocks 3 207.08 0.96
g X b 60 483.14 2.25
Error 442 215.17
GCA 6 750.13 74.71**
SCA 14 59.41 5.91**
Error 442 10.04
GCA:SCA ratio = 74.71:5.91 = 13:1
**Significant at 1% level
Table 25. General and specific combining ability of seven tomato parents in a dial1 el test
for percentage flower drop.
Parent Chico I I I Floradel PI262934 S6916 Saladet te BL6807 GCA
L401 -4.04 9.57 9.60 -7.50 1.25 -8.87 6.22
Chico I I I -7.08 -8.96 3.31 4.89 11.90 -2.13
Floradel 4.28 -5.92 -3.47 2.60 19.42
PI262934 4.89 -1.68 -8.13 5.72
S6916 0.84 4.35 -10.25
Salade t te -1.85 -0.50
BL6807 -18.47
SE(Gi)
SE(Sij)
±1.31
±2.59
Table 26. Mean percentage dormant ovaries of  F. tomato hybrids in a d i a l l e l  t e s t  of  seven 
parents .
Parent Chico I I I  Floradel PI262934 S6916 Sa lade t te  BL6807
L401 52.4 18.6 31.9 20.9 47.4 67.8
Chico I I I 26.2 54.7 14.5 45.7 46.4
Floradel 9.0 13.6 27.1 35.6
PI262934 13.0 38.4 56.6
S6916 24.6 31.1
Saladette 55.9
8L6807
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Table 27. Analysis  o f  v a r iance  o f  21 hybrids  f o r  dormant 
o v a r i e s .
Source d f MS F
Hybrids 20 6372.46 32.87**
Blocks 3 283.93 1.46
g x b 60 497.75 2.57
Error 442 193.88
GCA 6; 815.99 90.16**
SCA 14 69.03 7.62**
Error 442 9.05
GCA:SCA ratio - 90.16:7.62 = 12:1
**Signifleant at 1% level
Table 28. General and specific combining ability for seven tomato parents in a diallel
test for percentage of dormant ovaries.
Parent Chico I I I Floradel PI262934 S6916 Salade t te BL6807 GCA
L401 5.43 -6.47 -7.91 -1.70 0.57 10.09 6.00
Chico I I I 0.96 14.77 -8.28 -1.34 -11.53 6.18
Floradel -8.96 12.84 1.99 -0.35 -15.76
PI262934 -2.47 -1.37 5.95 -1.06
S6916 1.97 -2.34 -18.27
Saladet te -1.81 6.04
BL6807 16.86
SE(Gi)
SE(SiO)
±1,25
±2.46
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Test  3 - Study o f  Morphological Abnormali t ies  o f  Flowers, F r u i t  
Set  and I n h e r i t a n c e  o f  Stigma and S ty le  Diameter and Ovary Shape
The c ro s s  *L401 X 'Chico I I I '  and the  subsequent genera t ions ,  
were used to  s tudy the  fo l low ing :
1. Morphology o f  f lowers  o f  p la n t s  o f  p a ren ts  and progenies  
f o r  normal versus  abnormal f lowers (f lowers  with s p l i t  
a n t h e r i d i a l  cone and s t y l a r  e x s e r t i o n ) .
2. Percentage  f r u i t  s e t  o f  p a ren ts  and p rogen ies .
3. Stigma d iameter  i n h e r i t a n c e .
4. S ty le  d iam eter  i n h e r i t a n c e .
5. Ovary shape i n h e r i t a n c e .
The two c h a r a c t e r s  o f  normal f lowers  and f r u i t  s e t  a r e  a s s o c i ­
a ted  with hea t  t o l e r a n c e ,  and the  th re e  c h a r a c t e r s  o f  stigma 
and s t y l e  d iam ete r  and ovary shape r e l a t e  to  the  success o f  
the  f i e l d  and hand p o l l i n a t i o n  o f  c u l t i v a r s  and shape o f  f r u i t  
produced.
Normal Flowers
As shown in  Table 29 the  mean percentage  o f  normal f lowers
produced in the  summer by '1401' was 46.9% ± 3.78 by 'Chico III*
i t  was 98.8% ± 0 .58 .  The popula t ion  had a mean o f  91.4% + 1.55. 
The progenies  from th e  F£, backcross to  11401' and backcross to 
'Chico I I I '  had mean values  o f  81.2 ± 1 .22 ,  72.1% ± 1.75 and 
90.4% ± 1 .41 ,  r e s p e c t i v e l y .  The c o e f f i c i e n t  of  v a r i a b i l i t y  was 
h ig h e r  f o r  'L4011 and i t s  backcrosses .  In Figures 2 and 3 a re  
shown th e  normal and abnormal f lo w ers ,  r e s p e c t iv e ly .  .
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Figure  2. Normal f lowers  produced by ‘Chico I I I '  ( l e f t )  
and 1L4011 ( r i g h t )  in the  summer season.
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Figure 3. Abnormal flowers produced by ‘L40X' in the  
summer season.
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The mean o f  the  two pa ren ts  d i f f e r e d  s i g n i f i c a n t l y  a t  the  one 
pe rc en t  leve l  o f  p r o b a b i l i t y .  A comparison between the  F^ genera t ion  
mean and each o f  the  two p a ren ta l  means showed t h a t  h ighly  s i g n i f i c a n t  
d i f f e r e n c e s  e x i s t e d  in both cases ;  however the  mean o f  91.4% was 
c l o s e r  to  the  'Chico I I I '  mean o f  98.8%. The means f o r  normal f lowers 
f o r  th e  Fg g e n e ra t io n  and the  backcross to  'Chico I I I 1 were a l s o  high. 
The backcross  to  the  1L401' p a ren t  had a comparat ively  low percentage  
o f  normal f lo w ers .  These data  suggest  t h a t  the  a b i l i t y  o f  th e  two 
p a re n ts  to  produce normal f lowers in the  summer i s  under a h e r i t a b l e  
mechanism showing a p a r t i a l  dominance o f  'Chico I I I ' .
Data in Table 30 show the mean percentage  o f  normal f lowers 
produced by 'L4011 and 'Chico I I I 1 in  the  sp r in g .  'Chico III* 
produced 99.6% normal f lo w ers ,  whereas 1L401' produced 89.2%, The 
two pa re n ts  d i f f e r e d  s i g n i f i c a n t l y ;h o w e v e r , th e  margin was not  as 
g r e a t  as in  the  summer (Table 29).
F r u i t  Set
Data in  Table 31 show a summary of  the  mean percentage o f  
f r u i t  s e t  o f  the  p a r e n t s ,  F^, Fg and backcross genera t ions  o f  a c ross  
'L4011 X Chico I I I '  in the  Summer o f  1978. The mean percentage  f r u i t  
s e t  f o r  ' L401' was 1.1% and f o r  'Chico I I I '  i t  was 8.1% and they  were 
h igh ly  s i g n i f i c a n t l y  d i f f e r e n t .  The Fj genera t ion  had 10.6% f r u i t  
s e t  and the  Fg genera t io n  dropped to  4,6%. The backcross to  ‘ L401* 
and to  'Chico III*  gave 2.8% and 15.2% f r u i t  s e t ,  r e s p e c t iv e ly .
These da ta  i n d i c a t e  in general  t h a t  f r u i t  s e t t i n g  a b i l i t y  i s  under
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g e n e t ic  con tro l  with some dominance of  the  r e l a t i v e l y  high f r u i t i n g  
a b i l i t y  o f  Chico I I I .  In t h i s  study the  v a r i a t i o n  due to environ­
mental e f f e c t s  was l a rg e  and Chico I I I  i s  not  considered a very 
heat  t o l e r a n t  p a re n t  as found in  t h i s  s tudy .
I n h e r i t a n c e  of  Stigma and S ty le  Diameter and Ovary Shape
The. mode o f  in h e r i t a n c e  o f  stigma and s t y l e  diameter  (Figure  4) 
and ovary shape was s tu d ie d  in the  c ross  'L40I1 X'Chico III ' .
t
Stigma Diameter
In Table 32 i s  shown' the  d i s t r i b u t i o n  o f  p l a n t s  o f  the  pa ren ts  
and progenies  f o r  the  c ross  'L401' X 'Chico I I I ' i n t o  c l a s s e s  f o r  stigma 
d iam ete r .  There a re  11 c l a s s e s  and each c l a s s  r e p re se n ts  an increment 
in stigma d iameter  o f  .07 mm. Also shown in t h i s  t a b l e  a r e  the  
means, va r iance  and c o e f f i c i e n t s  o f  v a r i a b i l i t y  o f  the  p a ren ts  
and progenies .  The stigma d iameter  o f  f lowers  o f 'L401 'ranged  from 
0.80 to  1.20 mm with a mean o f  1.00 ± 0.02 mm, whereas'Chico I I I '  
ranged from 0.45 to  0.70 mm with a mean o f  0.55 ± 0.01 mm. In 
the  F^ stigma diam eter  ranged from 0.50 to  0.85 mm with a mean o f  
0.65 ± 0.02 mm. The p la n t s  in the  Fg genera t ion  showed a frequency 
d i s t r i b u t i o n  o f  f lower stigma d iam eter  from 0.45 to  1.10 mm having 
a mean of  0.67 ± 0.01.  P la n t  d i s t r i b u t i o n  f o r  stigma d iameter  in 
th e  backcross to  1401' ranged from 0.50 to  1.15 mm with a mean o f  
0 .75 ± 0 .01 ,  whereas stigma d iam eter  o f  the  p la n t s  in  the backcross 
to  'Chico I I I ' r a n g e d  from 0.40 to  0.90 mm with a mean o f  0 .59 ± 0.01.
Data in Table 33 in d ic a t e  t h a t  the  stigma means o f  the  two 
p a re n ts  were s i g n i f i c a n t l y  d i f f e r e n t  a t  the  1% level  of  p r o b a b i l i t y .
Figure 4. 0.401' ( l e f t )  and 'Chico I I I '  ( r i g h t )  tomato
f 1owers showing the  s t igma,  s t y l e  and ovary 
a f t e r  removing the ca lyx  and c o r o l l a .
68
The d i f f e r e n c e  between th e  observed and the  expected a r i t h m e t i c  
means o f  the  popula t ion  was h igh ly  s i g n i f i c a n t  i n d ic a t i n g  the  
presence  o f  some dominance. This was supported by the  d a ta  from 
the  Fg and backcross to  '1.401'. The observed F^ mean d i f f e r e d  
s i g n i f i c a n t l y  from th e  means o f  both p a re n t s ,  however, i t  was 
skewed towards the  mean o f  the  sm a l le r  p a re n t .  Potency r a t i o  
was -0 .52  i n d i c a t i n g  p a r t i a l  dominance o f  the  sm a l le r  st igma.
A h igh ly  s i g n i f i c a n t  p o s i t i v e  skewness f o r  the  Fg and the  backcross 
to 'C h ico  I I I 1 p a re n t  o r  small stigma d iam eter  was found. These 
da ta  suppor t  the  p a r t i a l  dominance o f  th e  sm a l le r  s t igma.  The 
minimum number o f  genes c o n t r o l l i n g  t h i s  c h a r a c t e r  as determined 
by Cas t le -W right  formula (7) was 2.97 and by Wright formula (5) 
i t  was 3 .38 ,  t h e r e f o r e  i n d ic a t in g  a minimum of  th re e  p a i r s  o f  
genes c o n t r o l l i n g  stigma d iameter .
Data in Table 34 in d i c a t e  t h a t  h e r i t a b i l i t y  o f  stigma d iam eter  
ranged from 40.2% to  49.4% depending on the method used in d ic a t in g  
t h a t  the  environment has a c o n s id e ra b le  e f f e c t  on the  express ion  
o f  t h i s  c h a r a c t e r .
S ty le  Diameter
In Table 35 i s  shown th e  d i s t r i b u t i o n  o f  p l a n t s  o f  the  pa ren ts  
and progenies  f o r  the  c ross 'L401 'X 'Chico  I I I ' i n t o  c l a s s e s  f o r  s t y l e  
d iam eter .  There a r e  I I  c l a s s e s  and each c l a s s  r e p re se n t s  an 
increment in s t y l e  d iameter  of  0.07 mm. Also shown in t h i s  Table 
a re  the  means, v a r ian ce  and c o e f f i c i e n t  o f  v a r i a b i l i t y  o f  the
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parents  and progenies .  The s t y l e  diameter o f  f lowers o f  'L4011 
ranged from .80 to 1.10 mm with a mean o f  0.89 ± 0.02 mm, whereas 
'Chico I I I ' r a n g e d  from 0.25 to 0.35 mm with a mean of 0.31 ± 0.01 
mm. In the  F^, s t y l e  diameter ranged from 0.40 to 0.65 mm with 
a mean o f  0.48 + 0.01 mm. The p lan ts  in the  Fg genera t ion  showed 
a frequency d i s t r i b u t i o n  o f  flower s t y l e  diameter from 0.25 to 1.00 mm 
having a mean o f  0.49 ± 0.01. P lant  d i s t r i b u t i o n  f o r  s t y l e  d iameter  
in  the  backcross to  'L401' ranged from 0.35 to  0.95 mm with a mean 
o f  0.57 ± 0 .01 ,  whereas s t y l e  diameter of  the  p lan t s  in the  backcross 
to 'Chico I I I ' r a n g e d  from 0.25 to 0.65 mm with a mean o f  0.39 ± 0.01.
Data in Table 36 in d ic a te  t h a t  the  s t y l e  diameter means o f  
the  two paren ts  were s i g n i f i c a n t l y  d i f f e r e n t  a t  the  1% level  o f  
p r o b a b i l i t y .
The d i f f e r e n c e  between the observed and the expected a r i th m e t ic  
means o f  the  F  ^ populat ion was highly  s i g n i f i c a n t  in d ic a t in g  the  
presence of some dominance. The mean d i f f e r e d  s i g n i f i c a n t l y  
from the means o f  the  two p a re n ts ,  however i t  was c lo s e r  to the  
sm al le r  pa ren t  in d ic a t in g  the  p a r t i a l  dominance o f  the sm aller  
pa ren t  s t y l e .  This a lso  was confirmed with a potency r a t i o  of  
-0 .39
Fg, backcross to 'L401 'and backcross to 'Chico  I I I 1 populat ions 
were p o s i t i v e l y  and s i g n i f i c a n t l y  skewed which i s  again in support  
o f  the  p a r t i a l  dominance o f  the  parent  with smaller  s t y l e  d iameter .
The minimum number o f  genes c o n t r o l l in g  t h i s  c h a ra c te r  as 
determined by Cast le-Wright formula (7) was 2.94 and by Wright (5)
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i t  was 3.17 t h e r e f o r e  in d ic a t i n g  a minimum o f  th ree  p a i r s  o f  
genes c o n t r o l l i n g  s t y l e  d iameter .
Data in Table 37 i n d i c a t e  t h a t  h e r i t a b i l i t y  o f  s t y l e  d iam eter  
ranged from 72.8% to  74.4/5 depending on the  method used. Such a 
high value  o f  h e r i t a b i l i t y  would i n d i c a t e  a r a t h e r  small env iron­
mental e f f e c t  on t h i s  c h a r a c t e r .
Ovary Shape
The frequency d i s t r i b u t i o n  f o r  ovary shape index o f  p l a n t s  o f  the  
p a re n t s ,  F^, Fg and backcross genera t ion s  i s  shown in Table 38.
There were 11 c l a s s e s  f o r  ovary shape index having increments o f  
7 u n i t s  per  c l a s s .  Ovary shape index in 'L4011 ranged from 100-140 
with a mean o f  123.9 + 1.8 whereas t h a t  in 'Chico  I I I '  ranged from 
68-92 with  a mean o f  79.0 ± 1 .3 .  In the  F^ p l a n t s ,  ovary shape 
index ranged from 81-110 with a mean o f  96.9 ± 1 .3 .  Ovary shape 
index in the  Fg ranged from 55-133 with a mean of  94.6 ± 1 .1 .  The 
data  i n d i c a t e  the  g r e a t e s t  v a r i a t i o n  in the  Fg g en e ra t io n .
As shown in  Table 39 the  means o f  the  two paren ts  were s i g n i ­
f i c a n t l y  d i f f e r e n t  a t  the  1% l e v e l .  There were s i g n i f i c a n t  d i f f e r e n c e s  
between the  observed and th e  t h e o r e t i c a l  means f o r  the  F p  Fg and 
the  two backcrosses .  The observed F^ mean fo r  ovary shape index 
d i f f e r e d  s i g n i f i c a n t l y  from the  means o f  the  two p a ren ts  and i t  
was c l o s e r  to  the  sm a l le r  p a re n t .  Potency r a t i o  was -0 .20 .  These 
data  i n d i c a t e  t h a t  the  e longa ted  s l e n d e r  ovary shows weak p a r t i a l  
dominance and t h i s  was supported by the  skewness values o f  the  Fg
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and the  backcross to 'Chico  I I I 'p o p u l a t i o n s .  The minimum number 
o f  genes c o n t r o l l i n g  t h i s  c h a r a c te r ,  as determined by the  two 
formulas (5 ) ,  (15) was 1.35 and 1,38 or  one p a i r  o f  genes.
As shown in Table 40 the two es t im ates  o f  h e r i t a b i l i t y  
ranged from 7 2 .8 %  to  80.7%. Such a high value o f  h e r i t a b i l i t y  
i n d ic a t e  a r a t h e r  small environmental e f f e c t  on th i s  c h a ra c te r .
Table 29. Mean percentage of normal flowers, standard error and coefficient of variability of
parents, F^, F,, and backcross generations of the cross L401 X Chico III in Summer of 1978.
Generation No. p lants Mean % normal flowers Standard Error CV {%)
L401 27 46.9 3.78 41.98
Chico I I I 24 98.8 0.58 2.88
Fi 28 91.4 1.55 8.99
F2 234 81.2 1.22 32.90
BC/L401 113 72.1 1.75 25.77
BC/Chico I I I 102 90.4 1.41 15.71
Mean Difference Comparisons 
L4Q1 vs. Chico I I I  **
L401 vs. F1 **
Chico I I I  vs. Fx **
** S ign i f ican t  a t  1% level
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Table 30. Mean percentage of normal flowers produced by L401 and 
Chico I I I  tomato c u l t i v a r s  in Spring (1979).
Tomato c u l t i v a r Mean*
L401 8 9 .2 '
Chico I I I 99.6
* S ig n i f i c a n t  a t  5% level
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Table 31- Mean percentage  f r u i t  s e t  o f  p a re n ts  and progenies 
o f  th e  c ross  L401 X Chico I I I  in  the  Summer o f  1978.
Generation 0  P la n ts Mean % f r u i t  s e t
L401 27 1.1
Chico I I I 24 8.1
Fi 28 10.6
F2 234 4.6
BC/L401 113 2 .8
BC/Chico I I I 102 15.2
Mean D if fe rence  Comparisons 
L401 vs. Chico I I I  **
L401 vs. Fx **
Chico I I I  vs.  Fj n . s .
** S i g n i f i c a n t  a t  1% l eve l  
n . s .  Not s i g n i f i c a n t
Table 32. Frequency distribution of plants, mean, variance and coefficient of variability for stigma diameter in
parents and progenies in the cross: L401 X Chico III.
Generation
Class ranges in mm
N X Variance CV (3)
.40-
.47
.48-
.55
.56-
.63
.64-
.71
.72-
.79
.80-
.87
.88-
.95
.96-
1.03
1.04-
1.11
1.12-
1.19
1.20-
1.27
L401 2 10 4 9 1 1 27 1.00+0.02 0.0101 10.07
Chico I I I 3 14 6 2 25 0.55±Q.01 0.0039 11.50
F1 6 7 8 4 3 28 0.65±0.02 0.0088 14.42
F2 6 38 41 54 31 12 9 3 5 199 0.67±0.01 0.0174 19.65
BC/L401 7 12 26 13 27 12 - 2 1 100 0.75±0.01 0.0162 17.05
BC/Chico I I I 6 47 13 26 3 4 1 . 100 0.59±0.01 0.0082 15.68
Table 33. Comparative stigma diameter (mm) for observed and theoretical means, mean difference,
potency, skewness and minimum number of genes in the cross: L401 X Chico III.
Generation L401 Chico I I I F1 F2 BC/L401 BC/Chico I I I
No. of  observed plants 27 25 28 199 100 100
Observed mean (mm) 1.00a 0.55a ' ' 0.65 0.67 0.75 0.59
Arithmetic mean (mm) 0.77 0.71 0.83 0.60
Mean d ifference  
observed vs. 
a r i thm et ic  (mm) 0.12** 0.04** 0.08** 0 .0 ln ‘S*
Potency
Skewness
-0.52
0.93** 0.43** 0.69**
Minimum no. of  genes (Cast!e-Wright formula) -  
Minimum no. of  genes (Wright formula) = 3 .3 8
2.97
a Means of parents are significantly different at the 1% level of probability
** Significant at 1% level
n.s. Not significant
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Table 34. Genetic and t o t a l  va r iance  of  stigma diameter  
and h e r i t a b i l i t y  in the  F9 genera t ion  o f  the  
c ro s s :  L401 X Chico I I I .
Method o f Genetic Total H e r i t a b i l i t y
c a l c u l a t i o n var iance var iance %
Formula -
Burton (5) 0.0086 0.0174 49.4
Formula -
Frey e t  a l . (15) 0.0070 0.0174 40.2
Table 35. Frequency distribution of plants, mean, variance and coefficient of variability for style
diameter in parents and progenies in the cross: L401 X Chico III.
Generation
Class ranges in mm
N X Variance CV {%)
.25-
.32
.33-
.40
.41-
.48
.49-
.55
.57-
.64
.65-
.72
.73-
.80
.81-
.88
.89-
.96
.97-
1.03
1.04-
1.11
L401 11 2 7 .4 3 27 0.89±0.02 0.0092 10.79
Chico I I I 17 8 25 0.31±0.01 0.0013 11.86
F1 6 8 11 1 2 28 0.43±0.01 0.0050 14.63
p2 19 52 24 52 19 20 9 2 1 1 199 0.49±0.01 0.0195 28.23
BC/L401 11 9 38 11 19 8 1 3 100 0.57+0.01 0.0160 22.24
BC/Chico I I I 24 44 11 16 4 1 100 0.39±0.01 0.0082 23.16
Table 36. Comparative style diameter {mm)for observed and theoretical means, mean difference,
potency, skewness and minimum number of genes in the cross: L401 X Chico III.
Generation L401 Chico I I I F1 F2 BC/L401 BC/Chico I I I
No. of
observed p lants 27 25 28 199 100 100
Observed mean (mm) 0.89a 0.31a 0.48 0.49 0.57 0.39
Arithmetic  mean (mm) 0.60 0.54 0.69 0.40
Mean d if ference
observed vs. a r i thm et ic  (mm) 0.12** 0.05** 0-12n 'S- 0.01n ' s *
Potency -0.39
Skewness 0.74** 0.77** 0.78**
Minimum no. of  genes (Cast le  Wright formula) = 2.94
Minimum no. of  genes (Wright formula) = 3 .1 7
a Means of the two parents are significantly different at the 1% level of probability
** Significant at 118 level
n.s. Not significant
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Table 37. Genetic  and t o t a l  va r iance  o f  s t y l e  d iameter  and 
h e r i t a b i l i t y  in th e  genera t ion  o f  the  c ro s s :  
L401 X Chico I I I .  c
Method o f  c a l c u l a t i o n
Genetic
var iance
Total
var iance H e r i t a b i l i t y  %
Formula - Burton (5) 0.0145 0.0195 74.4
Formula - Frey
e t  a l . (15) 0.0142 0.0195 72.8
Table 38. Frequency distribution of plants, mean, variance and coefficient of variability for ovary shape
index in parents and progenies in the cross: L401 X Chico III.
Generation
Class ranges fo r  indexes of  ovary shape X 100)
N X Variance CV {%)
55-
62
63-
70
71-
78
79-
86
87-
94
95-
102
103-
HO
111-
118
119-
126
127-
134
135-
141
L40I 1 1 5 9 8 3 27 123.9*1.8 85.82 7.48
Chico I I I 2 13 6 4 25 79.0±1.3 40.37 8.05
F1 2 9 13 4 28 96.9±1.3 44.69 6.90
F2 4 14 9 35 28 46 34 18 10 1 199 94.6*1.1 231.66 16.09
BC/L401 7 18 38 15 16 5 1 100 101.4*1.1 112.82 10.47
BC/Chico 3 16 22 21 16 17 3 2 100 83.4*1.3 158.18 15.09
Table 39. Comparative ovary shape index data for observed and theoretical means, mean difference,
potency, skewness and minimum number of genes in the cross: L401 X Chico III.
Generation L401 Chico I I I F1 F2 BC/L401 BC/Chico I I I
No. o f  observed plants 27 25 28 199 100 100
Observed mean 123.9a 79.0a 96.9 94.6 101.4 83.4
Arithmetic mean 101.4 99.2' . 110.4 87.9
Mean d i f fe rence
observed vs. a r i thm et ic 4.5** 4.6** 9.0** 4.5**
Potency -0.20
Skewness -0.25n *s ‘ 0.50** 0 3 2 n .s .
Minimum no. of genes (Castle-Wright formula) = 
Minimum no. of  genes (Wright formula) = 1.38
1.35
a Means of the two parents are significantly different at the 1% level of probability
** Significant at 1% level
n.s. Not significant
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Table 40. Genetic and t o t a l  va r iance  o f  ovary shape and 
h e r i t a b i l i t y  in the  F„ genera t ion  o f  the  c ro s s :  
L401 X Chico I I I .  *
Method o f Genet ic Total H e r i t a b i l i t y
c a l c u l a t i o n variance variance %
Formula -
Burton (5) 186.97 231.66 80.7
Formula -
Frey e t  a l . (15) 168.57 231.66 72.8
DISCUSSION
The r e s u l t s  o f  the  p re s e n t  i n v e s t i g a t i o n s  i n d ic a t e  t h a t  
f r u i t  s e t  in  the  s ix  tomato c u l t i v a r s  s tu d ied  ranged from 1.2% 
in tomato c u l t i v a r  L401 to  50.5% in BL6807 under hot summer 
c o n d i t io n s .  Under sp r ing  cond i t io n s  f r u i t  s e t  ranged from 93.3% 
in 'S a l a d e t t e ' t o  78.1% in'L401'. The r e s u l t s  show that 'BL6807',  
'CL9-0-0-1', 'S 69 16 'an d 'S a lad e t te ’ were the  most heat  t o l e r a n t  c u l t i ­
v a rs .  'S a lade t te '  and'BL6807' had the  lowest  percentage  of  f lower drop 
while 'CL9-0-0-1* had the  lowest  percentage  o f  dormant o v a r ie s .
There have been ex tens iv e  s tu d ie s  on the  e f f e c t s  o f  high
tem pera ture  on f r u i t  s e t  in the  tomato. Smith (48) repor ted  
a g r e a t  in c re a se  in  blossom drop by hot  dry winds and low humidity. 
Several re sea rch  workers (1 ,  30, 46, 57) a re  in agreement t h a t  
optimum tempera ture  f o r  f r u i t  s e t  i s  from 15-22°C. Stoner and 
Otto (52) rep o r ted  t h a t 'C h ic o  I I I ' s e t  the  h ig h es t  percentage  o f  
f r u i t  among the  c u l t i v a r s  t h a t  he s tu d ied  in a hot greenhouse.
'Chico I I I ' u n d e r  1978 summer f i e l d  cond i t ion s  in t h i s  s tudy s e t
only 11% o f  the  tomato f lowers  as compared to  50.5% for'BL6807'.
This suppor ts  the  conclusion  o f  V i l l a r e a l  and Lai (55) t h a t  the  
h e a t - t o l e r a n t  genes a re  e a s i l y  in f luenced  by environment and 
h e a t - t o l e r a n t  s e l e c t i o n s  should be t e s t e d  in as many lo c a t io n s  
and seasons as p o s s ib l e  before  any recommendations a re  made.
In t h i s  study the  tempera ture  cond i t io n s  were idea l  fo r  heat  t o l e r ­
ance s tu d ie s  s in c e  the  maximum day tem pera tures  did not  drop below
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32.4°C and the  minimum n ig h t  temperature  did  not  drop below 
22.6°C. Rudich e t  a l . (44) repor ted  t h a t  f r u i t  s e t  o f  12 c u l t i ­
vars  from d iv e rg e n t  sources  under high temperature  cond i t ions  
o f  39 ± 2°C day and 22 ± 2°C n ig h t  ranged from 0% to  22% while 
t h a t  o f 'S a l a d e t t e 'w a s  between 56% and 60%. Levy e t  a l . (31) 
found t h a t  f r u i t  s e t  v a r ied  from 77.3% to  16.3% among seven tomato 
c u l t i v a r s  s tud ied  under high temperature  cond i t ions  th e r e f o re  
i n d ic a t i n g  d i f f e r e n c e s  among c u l t i v a r s  in hea t  t o le r a n c e .  Stevens 
and Rudich (51) rep o r te d  t h a t  in  both the  U.S. and I s r a e l  'Sa lade t te '  
was heat  t o l e r a n t .  In t h i s  s t u d y 'S a la d e t te 'w a s  s i m i l a r ly  found 
to  be heat  t o l e r a n t .
The pronounced d i f f e r e n c e s  among c u l t i v a r s  to  the  response 
of high temperature  i n d i c a t e  t h a t  heat  t o l e r a n t  germplasm permits  
the breeding of t o l e r a n t  c u l t i v a r s  and the  study o f  the  n a tu re  o f  
the  primary phy s io lo g ica l  process  impeding f r u i t  s e t .
The study o f  the  mean f r u i t  weight o f  the  c u l t i v a r s  showed 
t h a t  'Saladet te ' ,  'BL6807' and 'S6916'each gave comparable f r u i t  s i z e  
in the  Spring (1979) and Summer (1978) and no s i g n i f i c a n t  d i f f e r e n c e s  
in weight occurred between th e  two seasons .  'L40T and'Chico I I I 1, 
which showed low percentage  o f  f r u i t  s e t ,  produced s i g n i f i c a n t l y  
sm a l le r  f r u i t  in the  summer than in the  sp r in g .  'CL9-0-0-r  which 
s e t  a high percentage  o f  f r u i t s  in the  summer developed sm a lle r  
f r u i t s  than in the  sp r in g .  This shows t h a t  f r u i t  weight i s  more 
g r e a t ly  a f f e c t e d  by hot  summer co nd i t io n s  in some c u l t i v a r s  
than in  o th e r s .
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The average seed number per  f r u i t  was a l s o  a f f e c t e d  due to 
th e  environmental c o n d i t i o n s .  A s i g n i f i c a n t  reduc t ion  was found 
in  the  average seed number pe r  f r u i t  developed in the  summer in 
'L401', 'S69161, 'BL68071 and 'Saladette ' .  'CL9-0-0-1' and 'Chico 11T showed 
no s i g n i f i c a n t  d i f f e r e n c e s  f o r  t h i s  c h a r a c t e r  between the  two 
seasons .  Since a s i g n i f i c a n t  c o r r e l a t i o n  between seed number and 
f r u i t  weight  was found, t h i s  may exp la in  t h a t  high temperature  
a f f e c t s  seed s e t  hence a f f e c t i n g  f r u i t  s i z e .
The r e s u l t s  show t h a t  high tempera ture  a f f e c t e d  the  s i z e  o f  
th e  f r u i t s  and reduced the  average number of  seeds per  f r u i t  in 
some c u l t i v a r s .  Some c u l t i v a r s  were a f f e c t e d  more s e r i o u s l y  than 
o t h e r s .  Several re sea rch  workers (12, 21, 25, 54) found a good 
p o s i t i v e  c o r r e l a t i o n  between f r u i t  s i z e  and seed number. El 
Ahmadi and Stevens (13) found t h a t  S a l a d e t t e  tomato c u l t i v a r  had 
the  g r e a t e s t  lo ss  in  seed s e t  a t  high tem pera ture  among c u l t i v a r s  
t e s t e d .  Sha ib le  (46) found t h a t  f r u i t  s i z e  decreased as n ig h t  
tem pera tu res  were inc reased  and f r u i t  seed iness  o f  each c u l t i v a r  
was r e l a t e d  to  i t s  degree o f  heat  to l e r a n c e .  Johnson and Hall 
(27) found a high degree o f  seed le s sn e ss  was observed in con­
ju n c t io n  with  a high tempera ture  c o n d i t io n .
Pol len  g ra in  s t a in i n g  t e s t s  showed that 'BL6807 'had the  h igh es t  
percentage  of  s t a in e d  o r  normal po l len  g ra in s  showing no s i g n i f i c a n t  
d i f f e r e n c e s  between seasons.  In each o f 'C h ico  III ', 'S6916', 'CL9-0-0-1* 
and 'Sa lade t te '  t h e re  was a s i g n i f i c a n t  d i f f e r e n c e  between the  number
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o f  normal po l len  g ra in s  in the  spr ing  and summer. ' L401* did  not  
show any d i f f e r e n c e .  In general  a l l  c u l t i v a r s  produced l e s s  po l len  
in the  summer than in the  sp r in g .
El Ahmadi and Stevens (13) found t h a t  p o l len  production was 
reduced in a l l  tomato c u l t i v a r s  s tu d ied  and th e re  was a lack  o f  
p o l len  deh iscense .  Pol len  v i a b i l i t y  was l e s s  reduced in'BL68071 
than ovule v i a b i l i t y .  Several o th e r  resea rch  workers (27, 31, 47) 
r ep o r te d  t h a t  reduc t ion  o f  the  q u a n t i ty  and /o r  f u n c t i o n a l i t y  o f  
the  gametes c o n t r ib u te d  to  low f r u i t  s e t .
» The mean weight o f  100 seeds was s i g n i f i c a n t l y  l e s s  in the  
summer than in th e  sp r ing  f o r  a l l  c u l t i v a r s ,  however the  reduct ion  
was g r e a t e r  f o r  '1.401' and 'Chico III*. The high temperature  apparen t ly  
a f f e c t e d  not  only the  number o f  seeds but  a l s o  the  s i z e  o r  weight 
o f  seeds .
We can conclude from th e  data  on hea t  to le r a n c e  t h a t  'BL6807' 
s e t  the  h ig h es t  percentage  o f  f r u i t s  in the  summer (50.5%) whereas 
L401 s e t  only 1.2%. 'Saladet te ' ,  'S6916' and 'CL9-0-0-1' c u l t i v a r s  
a l s o  showed heat  t o le r a n c e  shown by the  f a i r l y  high percentage o f  
f r u i t  s e t .  'Chico I I I ' d i d  no t  show an app rec iab le  amount o f  heat  
t o l e r a n c e  in t h i s  s tudy because i t  had only 11% f r u i t  s e t  which 
was s i g n i f i c a n t l y  lower than o th e r  c u l t i v a r s  except 'L401'. Stoner 
and Otto (53) rep o r te d  t h a t  'Chico I I I 'w a s  hea t  t o l e r a n t  but  the  
r e s u l t s  o f  t h i s  s tudy show i t  to  have only a small amount o f  heat  
t o l e r a n c e ;  however, i t  d id  produce many normal f lowers during the
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summer. 'BL6807' gave 94% normal po l len  in the  summer, however seed 
number was reduced from 81.7 seed per f r u i t  in  the  sp r ing  to  
24.2 in the  summer. This i n d ic a t e s  t h a t  the  ovules in the  f r u i t  
of 'BL6807 'a re  r e l a t i v e l y  more s e n s i t i v e  to  high temperature  than 
i t s  po l len .  'S a la d e t te 'h a d  a s i g n i f i c a n t  reduc t ion  o f  normal po l len  
g ra ins  from 89.1% in the  sp r ing  to  51.4 in the  summer, and the  seed 
s e t  was reduced from 78.6 to  48.5 seeds per  f r u i t ,  however seed
r
v i a b i l i t y  was not  a f f e c t e d  as shown by the  germination t e s t .  This 
study shows t h a t ' S a l a d e t t e ' s u f f e r e d  g r e a t  lo s s  in seed s e t  and 
'BL6807'ovule v i a b i l i t y  was more sev e re ly  reduced than po l len  
v i a b i l i t y .  El Ahmadi and Stevens (13) repor ted  s i m i l a r  r e s u l t s .
The severe  red u c t io n  o f  f r u i t  s e t  in 'L 401 'under  summer cond i­
t io n s  can be p a r t i a l l y  expla ined  by the  f a c t  t h a t  53.1% o f  the  
t o t a l  number of  f lowers  examined a t  the  time o f  a n th e s i s  had exser ted  
s t y l e s  and /o r  s p l i t  a n th e r id i a l  cones which exposed the  s t y l e  and 
the  stigma to  the  adverse  c on d i t ion s  o f  hot sun and wind. Levy
e t  a l . (31) found t h a t  s p l i t t i n g  o f  the  a n th e r id i a l  cone and s t y l e
*
e x s e r t i o n  were among c h a r a c t e r s  t h a t  c o n t r ib u te d  to  low f r u i t  
s e t .  Several o th e r  re sea rch  workers (8, 27, 31, 43, 44, 49) 
mentioned t h a t  s t y l e  e lon g a t io n  i s  an important  f a c t o r  in p revent ing  
f r u i t  s e t .  Kuo e t  a l . (29) concluded t h a t  poor f r u i t  s e t  a t  high 
tem pera tu re  i s  not  due to  a s in g le  f a c t o r  but the  causes a re  many 
and d iv e r s e .
The c ro s s  'L401' X 'Chico I I I '  showed t h a t  the  a b i l i t y  to  produce 
flowers  w ithou t  s t y l e  e x s e r t i o n  and /o r  s p l i t  a n th e r id i a l  cones
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(normal f low ers)  in p l a n t s  o f  i t s  d i f f e r e n t  genera t ions  was under h e r i ­
t a b l e  michanism with some dominance f o r  normal f lowers .
The Genetics o f  Heat Tolerance
According to  Hyman (18) GCA and SCA can g e n e ra l ly  be i n t e r p r e t e d  
in terms o f  a d d i t i v e  and n o n -add i t iv e  ge n e t ic  v a r ia n ce ,  r e s p e c t iv e ly ,  
and the  p a r t i t i o n i n g  o f  v a r i a t i o n  in to  these  components g ives a 
d i s c r i p t i o n  o f  th e  g e n e t ic s  o f  the  popula t ion  being s tu d ie d .  He
r
f u r t h e r  rep o r ted  t h a t  the  type of  g ene t ic  va r iance  in the  re fe ren c e  
popula t ion  i n d i c a t e s  the  type o f  breeding scheme t h a t  w i l l  maximize 
t r a i t  improvement. In t h i s  s tudy the d i f f e r e n c e s  found among 
hybrids  f o r  a l l  th r e e  c h a r a c t e r s  o f  f r u i t  s e t ,  f lower drop and 
dormant o va r ie s  were due to  genes with a d d i t iv e  e f f e c t s ,  however 
the  small but s i g n i f i c a n t  amount o f  n o n -ad d i t iv e  var iance  p re s e n t  can 
not  be overlooked.
The g r e a t e s t  r e l a t i v e  GCA f o r  f r u i t  s e t  was observed fo r  the  
tomato p a ren t  S6916 i n d ic a t in g  t h a t  i t  i s  a good general  combiner 
and may be expected to  do well in  most hybrid combinations. 'BL6807' 
had the  next  h ig h es t  p o s i t i v e  GCA f o r  f r u i t  s e t .  'L401' had the lowest  
value f o r  GCA in d ic a t i n g  t h a t  t h i s  tomato c u l t i v a r  c o n s i s t e n t l y  
depressed f r u i t  s e t  in Fj combinations.  The lowest f lower drop was 
found in the  F^ progenies  o f  'BL6807' and 'S6916' was the  next  lowest ,  
whereas 'FloradeV had the  l a r g e s t  amount o f  f lower drop. 'S6916'had 
the  lowest  amount o f  dormant o va r ie s  as shown by i t s  high negat ive  
GCA.
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The la rge  highly  s i g n i f i c a n t  GCA e f f e c t s  f o r  precentage f r u i t  
s e t ,  and the l e s s e r  e f f e c t s  o f  SCA suggests t h a t  g r e a t e r  progress 
in improving f r u i t  s e t  can be acheived by u t i l i z i n g  breeding schemes 
which lend themselves to  inc reas ing  the  frequency o f  those  genes 
t h a t  a re  p r im ar i ly  a d d i t i v e .  The most e f f i c i e n t  system of  breeding 
would be one t h a t  permits  the  combination o f  d e s i r a b le  genes in to  a 
homozygous c u l t i v a r  with good h o r t i c u l t u r a l  c h a ra c te r s .  Also the 
parents  with high SCA fo r  high f r u i t  s e t  could be used in producing 
tomato hybrids with heat  to le ran ce .
In the  study o f  the  in h e r i ta n c e  o f  f r u i t  s e t  using'Chico II I*as  
a parent  crossed with 'L401', the  r e s u l t s  showed th a t  t h i s  ch a rac te r  
was under a h e r i t a b l e  mechanism with some kind o f  dominance. Schaible 
(46) ind ica ted  t h a t  heat  to le ran ce  in some tomato c u l t i v a r s  i s  governed 
by a q u a n t i t a t iv e  inh e r i ta n c e  system with no l inkage to  undesirable  
t r a i t s .  El Ahmadi and Stevens (14) found th a t  percentage f r u i t  s e t  
was under the  contro l  o f  l a r g e ly  an a d d i t iv e  gene system with moderate 
h e r i t a b i l i t y  a t  high tempera ture .  Shelby e t  a l .  (47) showed t h a t  
heat  to le rance  in the  cross 'Au 16S1 X'FloradeV was p a r t i a l l y  dominant 
and t h i s  c h a ra c te r  was su b jec t  to cons iderab le  environmental inf luence  
which was the case in t h i s  study. V i l la rea l  and Lai (55) found th a t  
h e r i t a b i l i t y  fo r  heat  to le ran ce  in tomatoes was 5-19%.
For stigma diameter ,  s t y l e  diameter and ovary shape, da ta  in t h i s  
study ind ica ted  a p a r t i a l  dominance o f  the  small stigma d iameter ,  s t y l e  
d iameter  and some dominance o f  the 'Chico I I I 'o v a r y  shape. H e r i t a b i l i t y
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f o r  stigma diameter  was 40.2 to  49-4%; f o r  s t y l e  d iameter  72-3% to 
74.4% and f o r  ovary shape 72.8% to  80.7% in d ic a t i n g  t h a t  the  env iron­
mental cond i t ions  had the  g r e a t e s t  e f f e c t  on the  i n h e r i t a n c e  o f  
stigma diameter .  Three p a i r s  o f  genes as a minimum c o n t r o l l e d  the
in h e r i t a n c e  o f  each o f  stigma d iameter  and s t y l e  d iam ete r .  One 
p a i r  o f  genes was found to  d i f f e r e n t i a t e  the  two pa ren ts  f o r  the  ovary
shape c h a r a c t e r .  Hanna e t  a l . (17) found t h a t  e longated  o r  oblong
o va r ie s  in melons (Cucumis melo) were p a r t i a l l y  dominant over  the
p a ren t  with h igher  ovary shape index.
SUMMARY
The response o f  va r ious  components o f  the  r ep roduc t ive  organs 
o f  the  tomato inc lud ing  f r u i t  s e t  to  the  e f f e c t  of  high tempera tures  
in  th e  summer and normal c o n d i t io n s  in the  spr ing  were s tu d ied  in 
severa l  t e s t s .
I t  was found tha t 'B L 6807 ' , ’CL9-0-0-r , 'S6916 'and 'Sa lade t te*  were the  
most heat  t o l e r a n t  c u l t i v a r s  having a f r u i t  s e t  in the  summer of 
50 .5 ,  33 .6 ,  29.5 and 28,6%, r e s p e c t iv e ly .  'Saladette* and'BL6807* had 
the  lowest  percentage  o f  f lower drop in the  summer w h i l e '019-0-0-1 ' 
had the  lowest  percentage  o f  dormant o v a r i e s .  'L401'was the  most 
hea t  s u s c e p t ib l e  c u l t i v a r  followed by'Chico I I I 'w i t h  a f r u i t  s e t  o f
1.2% and 11%, r e s p e c t iv e ly .
F r u i t  weight  was a f f e c t e d  by hot summer cond i t ions  in  some c u l t i ­
vars  more than in o t h e r s .  'S a l a d e t t e 1, 'BL6807' and 'S6916' had comparable 
f r u i t  s i z e  in  the  Summer o f  1978 and Spring o f  1979, however 'L401* 
and 'Chico I I I '  had lower f r u i t  s e t  and sm a l le r  f r u i t  in  the  summer than 
in the  sp r ing .
A s g i n i f i c a n t  reduc t ion  in  the  average seed number per  f r u i t  was 
found in the  summer in 'L401', 'S6916', 'BL6807'and 'Saladette' .  ‘CL9-0-0-1’ 
and 'Chico II I 'show ed no s i g n i f i c a n t  d i f f e r e n c e s  between th e  two 
seasons.  A s i g n i f i c a n t  c o r r e l a t i o n  between seed number and f r u i t  
weight w i th in  each c u l t i v a r  was found in the  summer and sp r ing .
Pol len  g ra in  s t a i n i n g  t e s t s  showed t h a t  'BL6807' had the  h ig h es t  
pe rcen tage  o f  s ta in e d  o r  normal p o l len  g ra in s  showing no s i g n i f i c a n t
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d i f f e r e n c e s  between the  summer and spr ing  seasons.  In each 
o f  'Chico I I I 1, *56916', 'CL9-0-0-1' and 'Saladette* th e re  was more 
normal po l len  in  the  spr ing  and a s i g n i f i c a n t  d i f f e r e n c e  between 
seasons occurred bu t  not  in'L401'. In general  a l l  c u l t i v a r s  
produced l e s s  po l len  in  the  summer than in  the  sp r in g .
The high tem pera ture  of the summer apparen t ly  a f f e c t e d  
not only the  number of seeds but a l s o  the  s i z e  or  weight of  
seeds s in ce  the  mean weight of 100 seeds was s i g n i f i c a n t l y  
l e s s  in  the  summer than in the  sp r ing  fo r  a l l  c u l t i v a r s  and 
the red uc t io n  was g r e a t e s t  for'L401* and'Chico III ' .
'S a lad e t te 'w as  the  only c u l t i v a r  which gave comparable p e r ­
centage  germinat ion  of seeds produced in each season. 'S69161 
showed a s i g n i f i c a n t  r ed uc t io n  in germinat ion  and the o ther  
c u l t i v a r s  were reduced to  a h ighly  s i g n i f i c a n t  l e v e l .
The severe  r ed u c t io n  of f r u i t ,  s e t  in 'L401 'under  surntier 
c o n d i t ion s  can be p a r t i a l l y  explained by the f a c t  t h a t  53.1% 
of the  t o t a l  number of f lowers  examined a t  the  time of  a n th e s i s  
had exser ted  s t y l e s  and /or  s p l i t  a n th e r id i a l  cones which exposed 
the  s t y l e  and the  stigma to  the adverse  cond i t ions  of the  hot  
sun and wind. The c ross  'L401' X 'Chico III '  showed t h a t  the  a b i l i t y  
to produce f lowers  w ithou t  s t y l e  e x se r t io n  and/or  s p l i t  a n th e r id i a l  
cones (normal f low ers )  was under a h e r i t a b l e  mechanism with some 
dominance f o r  normal f low ers .
In a second t e s t  seven tomato c u l t i v a r s ;  'L401', 'Chico III ' ,  
'Floradel ' ,  'PI262934', 'S6916', 'S a la d e t te 'a n d  'BL6807' were used as
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paren ts  in  a p a r t i a l  d i a l 1 el c ross  to study the GCA and SCA fo r  
f r u i t  s e t ,  f lower drop and dormant ovaries  in the 21 genera t ions .
In t h i s  study the d i f fe ren c e s  found among hybrids for  
a l l  th ree  c h a rac te r s  were due to genes with a d d i t iv e  e f f e c t s  
with a small but  s i g n i f i c a n t  amount of non-addi t ive  var iance .
The g r e a t e s t  GCA f o r  f r u i t  s e t  was found in the parent 'S6916' 
in d ic a t in g  t h a t  i t  i s  a good general  combiner and may be expected 
to  do well in  most hybrid combinations. 'BL6807* had the next 
h ig h es t  p o s i t i v e  GCA f o r  f r u i t  s e t .  ’L401' had the lowest value 
fo r  GCA in d ic a t in g  t h a t  t h i s  tomato c u l t i v a r  c o n s i s t e n t ly  de­
pressed f r u i t  s e t  under high temperatures in F  ^ combinations.
The lowest  flower drop was found in the  F^ progenies of'BL68071 
and 'S6916'was the  next lowest , whereas 'Floradel '  had the l a r g e s t  
amount of f lower drop. 'S6916' had the  sm a l le s t  percentage of 
dormant o v a r ie s .
The la rg e  highly  s i g n i f i c a n t  GCA e f f e c t s  of parents  fo r  
percentage f r u i t  s e t  and the l e s s e r  e f f e c t s  of SCA suggests 
t h a t  g r e a te r  progress in  improving f r u i t  s e t  can be achieved 
by u t i l i z i n g  breeding schemes which lend themselves to increas ing  
the frequency of those genes t h a t  a re  p r im ar i ly  a d d i t iv e .
In a t h i r d  t e s t  a cross  between 1401' and 'Chico I I I ' a n d  i t s  
F^» ?2 anc* backcross progenies were used to study normality of 
f lower development, f r u i t  s e t  and in h e r i ta n c e  of stigma and 
s t y l e  diameter and ovary shape. ' The a b i l i t y  to produce normal
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f lowers  and high percentage  of f r u i t  s e t  in t h i s  c ross  appeared 
to be under a h e r i t a b l e  mechanism and'Chico I I I 'w a s  found to 
t r a n s m i t  normal f lowers  and a r e l a t i v e l y  high percentage  of 
f r u i t  s e t  to the  F^ and subsequent p rogen ies .  Although the 
f r u i t  s e t  was h igh ly  s i g n i f i c a n t l y  d i f f e r e n t  between the  two 
pa ren ts  i t  was only 8.1% in 'C h ico  I I I ' a s  compared to  1.1% 
f o r  'L401*.
t
Data in  th i s  study f o r  stigma d iam ete r ,  s t y l e  diameter  and 
ovary shape show a p a r t i a l  dominance of the small stigma d iam ete r ,  
s t y l e  diameter  and some dominance of  the 'C hico  I I I ' o v a r y  shape. 
H e r i t a b i l i t y  fo r  stigma and s t y l e  d iameter  and ovary shape was 
40.2-49.4%, 72.8-74.4% and 72.8-80.7%, r e s p e c t iv e ly ,  i n d ic a t in g  
t h a t  environmental c on d i t ion s  had the  g r e a t e s t  e f f e c t  on the  
in h e r i t a n c e  of stigma diameter .  Three p a i r s  of genes as a minimum 
c o n t r o l le d  the  i n h e r i t a n c e  of each of stigma diameter  and s t y l e  
d iameter .  One p a i r  of genes was found to d i f f e r e n t i a t e  the two 
pa ren ts  fo r  ovary shape.
The most h ea t  t o l e r a n t  c u l t i v a r s  in a l l  of  these  s tu d ie s  
were 'S6916' and '8L6807' and o the rs  found to have good to le r a n c e  
w ere 'C L 9-0 -0 -1 'and 'Sa lade t te ' .  'Chico III 'showed some hea t  
t o le r a n c e  and 'L401' and 'Floradel '  were most s u s c e p t ib l e .
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